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ABSTRACT 


A 0.002456 scale model of the Boeing Company space shuttle booster 
configuretion AR-1198I-3 was tested in the ME&FC 14-inch trisonic wind 
tunnel from July 15 through August 3, 1971. Tis test was an extension 
of the MSFC TWT 492 test and wes proposed to "fill-in" the original test 
run schedule as well as to investigate the aerodynamic stability and 
control characteristics of the booster with three wing configurstions not 


previously tested. 


The configurations tested included e cylindrical booster body with 
an axisymmetric nose, clipped delte canards that had variable incidence 
from O° to -60°, four different aft body mounted wing configurations, two 
vertical fin configurations, and » Grumman G-3 orbiter configuretion. Tests 


were conducted over a Mach range from 0.6 to 5.0. 
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SUMMARY 


Aerodynamic stability and control characteristics of the AR-1198I-3 
shuttle booster configuration were investigated during the MSFC IWT 496 
test in an attempt to "fill-in" the test run schedule of the MSFC TwT 492 
test. However, caution should be taken when using these date in conjunc- 
tion with deta from TWT 492, as the reference length used in the reduction 


of the pitching moment deta is not consistent for the two tests. 


The configurations investigated included s cylindrical booster body 
with an axisymmetric nose, clipped delte canards that head veriable inci- 
dence from 0° to -60°, four different aft body mounted wing configurations, 
two vertical fin configurations, and a Grumman G-3 orbiter configurstion. 
One wing configuration had 30 percent chord elevons which could be set at 


0°, +10° and +30° or be completely removed. 


Pitch dsta were recorded through an angle of attack range from Ao to 
60° and yaw dete were obtained at fixed angles of attack of ome io": is. 
30° end 50° in a B range from -10° to 10°. A complete list of the run sche- 


dule and the parametric conditions is presented in the Dataset Collation Sheets. 
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2 TF 


RN/L 


> @€e& BWR < 


SUBSCRIPTS 


gcturo 


NOMENCLATURE 


General 
SADSAC 
SYMBOL DEFINITION 
speed of sound; m/sec, ft/sec 
CP pressure coefficient; (p, - pw)/a 
MACH Mach number; V/a 
pressure; N/m, psf 
Q( NSM ) dyneniic pressure; 1/2V°, N/m’, psf 
Q( PSF ) 
RN/L unit Reynolds number; per m, per ft 
velocity; m/sec, ft/sec 
ALPHA angle of attack, degrees 
BETA angle of sideslip, degrees 
PSI angle of yaw, degrees 
PHI angle of roll, degrees 
mass density; kg/m, slugs/ft> 
Reference & C.G._ Definitions 
base area; me, ft¢ 
BREF wing spen or reference span; m, ft 
center of gravity 
LREF reference length or wing mean 
aerodynamic chord; m, ft 
SREF wing erea or reference area; m°, rt 
MRP moment reference point 
XMRP moment reference point on X sxis 
YMRP moment reference point on Y axis 
ZMRP moment reference point on Z axis 


base 

local 

static conditions 
total conditions 
free stream 


Fe 


NOMENCLATURE (Continued ) 


Body-Axis System 
SADSAC 
SYMBOL SYMBOL DEFINITION 
Cy CN normal-force coefficient; perme? wore 
q 
Cy CA axiel-force coefficient; extol ose 
q 
Cy CY side-force coefficient; side Force 
q 
Chy CAB bese-force coefficient; nase eerse 
q 
“Ap(Pp - Pa)/aS 
Cap CAF forebody axiel force coefficient, Cy, - Ca, 
Or, CLM pitching-moment coefficient; Pitching moment 
| qSfrer 
Cy, CYN yewing-moment coefficient; Yewing moment 
| qSb 
Cy CBL rolling-moment coefficient; rolling moment 
| 
Stebility-Axis System 
Cr CL lift coefficient; Ut 
qs 
CD CD dreg coefficient; drag 
qs 
Cy CDB base-dreg coefficient; pase sree 
q 
“Dp, CDF forebody dreg coefficient; Cp - Cp, 
Cy CY side-force coefficient; oie ore 
q 
Cm CIM pitching-moment coefficient; pitching moment 
QSZREF 
Cy CLN yawing-moment coefficient; veuing foment 
of CSL rolling-moment coefficient; re moment 
L/D L/D lift-to-drag ratio; C,/Cp 


SYMBOL 


Ly 


ba 


bc 


de 


be 


be 


SADSAC 


ATLRON 


CANARD 


DEL 


NOMENCLATURE (Continued ) 


Surface Definitions 


DEFINITION 


wing tip mounted vertical tail (Vo) roll-out 
angle; degrees 


wing incidence angle; degrees 


aileron, total aileron deflection angle; degrees 
(left aileron - right aileron)/2 


canard, surface deflection angle, positive 
deflection - trailing edge down; degrees 


elevator, surface deflection angle, positive 
deflection - trailing edge down; degrees 


(Se, + be, /2 


left wing elevon surface deflection angle, 
positive deflection - trailing edge down; degrees 


right wing elevon surface deflection angle, 
positive deflection - trailing edge down; degrees 


ADDITIONS TO NOMENCLATURE 


SYMBOL 


DCN, DCIM, DCA, DCAF, DCAB 
DCL, DCY, DCYN, DCBL 


CNARZ, CIMAFS, CAAFZ, CAFAMS 
CNAAF#, CMAAFS 


DcY/DB, DCYNDB, DCBLDB 


DCIM/ DCN 


pcyn/DcY 


cp/Dl 


cp/De2 


DEFINITION 


Incremental coefficients, algebraic 
difference of two runs 


Coefficient values at zero angle of 
attack (alpha = 0.) 


Local coefficient derivatives with 
respect to alpha, evaluated at 
alpha = 0.; per degree 


Local lateral coefficient derivatives 
with respect to beta, evaluated at 
beta = 0.3 per degree 


Local longitudinal static stability 
derivative; ratio of local pitching moment 
derivative with alpha, and local normal 
force coefficient derivative with alpha 


Local directional static stability deri- 
vative; ratio of local pitching moment 
derivative with beta, and local lateral 
force coefficient derivative with beta 


Longitudinal center of pressure - DCIM/DCN 
evaluated at alpha = 0. 


lateral center of pressure - pcyn/DCY 
evaluated at beta = 0. 


CONFIGURATIONS INVESTIGATED 


CONFIGURATION NOMENCLATURE 


Bo 


Cylindrical body with an axisymmetric nose 
1/a = 8.0 (ref. 1 = 272 ft., d = 34 ft.) 


5680 squere foot, aspect ratio 2.8, swept wing 
9322 square foot, aspect ratio 4.0, swept wing 


Wing We mounted on top of aft body section 


8865 square foot, aspect ratio 2.5, delta wing mounted 
on bottom of aft body section 


900 square foot, aspect ratio 1.5, canard located 
On the body centerline 


1000 square-foot vertical tail mounted On the body 
centerline 


Two 618 squere-foot wing tip fins with 10° roll-out 


Orbiter model mounted on the booster in the 
mid-position with no body spacers used. 


COMBINATIONS TESTED 


Bo BaWg 

BoW6 BoWoV) 
B,C,* BWC, V, 
BoWe Cy? BaWBC)? 
BaW6C “Vo BaWe0)°V. 
BaW6Va BoWi,V2 
BoW6C]2V20,+ BoWi,C) “Vo 


TEST FACILITY DESCRIPTION 


The Mershall Space Flight Center 14" x 14" Trisonic Wind Tunnel is en inter- 
mittent blowdown tunnel which operates by high pressure air flowing from 
storage to either vacuum or atmospheric conditions. A Mach number renge 
from .- to 5.85 is covered by utili zing two interchangeable test sections. 
The trensonic section permits testing at Mach 0.20 through 2.50, and the 
supersonic section permits testing at Mach 2.74 through 5.85. Mach numbers 
between .= and .9 are obtained by using a controllable diffuser. The range 
from .95 to 1.3 is achieved through the use of plenum suction and perforated 
walls. Mach numbers of 1.44, 1.93 and 2.50 are produced by interchangeable 
sets of fixed contour nozzle blocks. Above Mach 2.50 a set of fixed contour 


noz-le blocks are tilted and translated automatically to produce any desired 


Mecn number in .¢5 increments. 


Air is supplied to s 6000 cubic foot storage tank at approximately -4O°F dew 
point and 500 psi. The compressor is a three-stage reciprocating unit driver. 


by 2 150° hp motor. 


The tunnel flow is established and controlled with a servo actuated gate 
velve. The controlled air flows through the valve diffuser into the stillinz 
chamber and heat exchanger where the air temperature can be controlled from 
ambient to approximately 180°F. The air then passes through the test section 


whic: contains the nozzle blocks and test region. 


Downstream of the test section is a hydraulically controlled pitch sector 
that provides a total angle of attack range of 20° (410°). Sting offsets sre 


available for obtaining various maximum angles of attack up to 90°, 


TEST SETUP 


The model was sting mounted on an internal balance. A bent sting was u-.sized 
which could be positioned to give fixed angles of @ or B while the other angle 
was varied, or to extend the angle range in the pitch plane of the tunnel. 
Pitch runs were made with the model upright while sideslip runs were made in 
the tunnel pitch plane with the model and sting rolled 90°. pitch data were 
taken through the normal sector angles of attack (+10°) and through an extended 
range of angle of attack to +60° utilizing the bent sting. Yaw data were 
obtained through the normal sector range ( +10°) at fixed angles of attack of 
o°, 10°, 15°, 30° ana 50°. 

Boundary layer trip strips were used and located as shown on Figure 14. No. 120 
grit (0.0049") was used for all Mach numbers up to and including M = 1.9%. For 
Mach numbers greater than 1.96, No. 54 grit (0.0138") was utilized. 

Base pressures were measured in two positions at the base of the model. No 
cavity pressure was measured. The base pressures were located at approximately 
3 o'clock and 9 o'clock when viewing the model from the rear. 

For all configurations tested the wing incidence angle was maintained constant 
at O degrees. When utilizing the wing tip mounted vertical tails (V>) the 
roll-out angle was kept constant at +10 degrees. 

Three repeat runs were made at M = 0.6, 1.2 and 3.5 to determine the effect, 

if any, of wax fillers in the gap between the canard root chord and the body 
(reference Figure 6). The fillers were made so as to continue the canard 
leading edge sweep angle forward to intersect the body. The remainder of the 


test was conducted without any filler being utilized. 


Pn 
Serene 


DATA REDUCTION 


Six component aerodynamic force and moment data were recorded using an 
internal strain gage balance. Base pressures (Cp, #1 and Cp, #) were 
recorded and utilized to correct the axial force measured data (Ca) to 
a condition corresponding to free stream pressure acting at the base region. 


C= (Cpp #1 + Cp, #) AD 


B 2 S 


The force, moment and pressure data were reduced to coefficient form using 
the following reference values: 


MODEL BASE AREAS 


Wing We = 0.8494 square inches 
Wing Wo = 0.9454 square inches 


All Other Configurations = 0.7854 square inches 
REFERENCE AREAS (each wing will use its own gross area) 


Wing W, = 4.9327 square inches 


Wing W6 4.6225 square inches 


il 


H 
Wing We = 4.6225 square inches 


Wing Wo = 7.7005 square inches 


Wings Off 4.6225 square inches 


REFERENCE LENGTHS (each wing will use its own total span/root chord) 


Wing W4 
Wing We 
Wing We 
Wing Wg 


Wings Off 


MOMENT REFERENCE CENTER 


os 
i) 


Y=Z=0 


Lateral 


3.72 inches 


$a 


.30 inches 


a> 


.30 inches 


= 


.3992 inches 


4.30 inches 


10 


Longitudinal 
1.898 inches 


1.536 inches 
1.5356 inches 
3.170 inches 


1.536 inches 


+2.40 inches (ahead of booster base) 


TABLE I. 


TEST CONDITIONS 
TEST Twra49e 


REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMP! TEMPERATURE 
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit) 


8. Tg sx100/Fr «Cd 100° (NOMINAL) 


7.7x106/FT 
7.2x10°/FT 


1.20 6.6x109/FT 
1.96 7.0x10°/FT 10.2 
3.50 6.9x106/FT 


«4,96 5 .6x109/FT 3.0%** 


MSFC BALANCE #227 
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BALANCE UTILIZED: 


COEFFICIENT 
CAPACITY: ACCURACY : TOLERANCE: 


NF 240 lbs 
SF 8Q Lbs 
PM 300 In-1bs 
YM 1 in- its 
RM sft) In-1vUs 











| 
i 





COMMENTS : 
4s Fo = 60 psia 
kk Po = 90 psia 
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TABLE III. 


MODEL COMPONENT: BODY - Bo 


re ST a STS a Ag ect ae, 


GENERAL DESCRIPTION: 0.002456 SCALE CYLINDRICAL BODY WITH AN 


AALSYIGIETRIC NOSE 





_ 


DRAWING NUMBER: 1198-50 e 3 
DIMENSIONS : FULL OP ODEL SCALE 
ee ee ~FT/t jo TT 
Length 271.43 8.000 
Max. Width . 33.931 1.000 
Max. Depth ee __33,931. _ 1.000 
Fineness Ratio 8/) Seer °) 5 
Area 
Max. Cross-Sectional 904,21 _ 0.7854 _ 
Plantorn - ee panes tt 
Wetted Lee eR ea 
Base | —904.2)__ we 1 B94 


TABLE III. (CONTINUED) 
MODEL COMPONENT: __ WING (Wa) 


GENERAL DESCRIPTION: 0.002456 SCALE SWEPT WING WITH AR = 2.8 





Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 


18 


Ay ¢ = 49.07 DEGREES 
DRAWING NUMBER; 1198-45 
DIMENSIONS: FULL-SCALE MODEL SCALE 
2 N/IN2 
TOTAL DATA vee ie 
Area 
Planform 5678.92 4.9327 
Wetted 
Span (equivalent) 126,22 3.72 
Aspect Ratio 2.8 2.8 
Rate of Taper 
Taper Ratio 0. 0, 
Diehedral Angle, degrees 5° 3 
Incidence Angle, degrees Variable Variable 
Aerodynamic Twist, degrees oer ties ee eee 
Toe-In Angle 
Cant Angle 
Sweep Back Angles, degrees 
Leading Edge 49.07 40.07 
Trailing Edge 28, 3° 283° 
0.25 Element Line 45° 45° 
Chords: 
Root (Wing Sta. 0.0) 64,40 1.898 
Tip, (equivalent) 25 583 0.754 
MAC 
Fus. Sta. of .25 MAC oe 
W.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Section 
Root - 0012-84 
Tip 0012-84 0012-84 
EXPOSED DATA or ——— 
Area ae ca 
Span, — 92.290 _ i) er 
Aspect Ratio Gs ee eee Dt 
Taper Ratio ____ 474 _a74 
Chords 
Root 23.983 et oi: 5 eee 
| ae ——h.2.283_ 03754 + 3.< 
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MODEL COMPONENT: 


DRAWING NUMBER: 
DIMENSIONS: 


TOTAL DATA 


Area 


TABLE III. (CONTINUED) 


Planform 
Wetted 
Span (equivalent) 


Aspect Ratio 
Rate of Taper 
Taper Ratio 


Diehedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 


Toe-In Angle 
Cant Angle 


Sweep Back Angles, degrees 


Leading Edge 


Trailing Edge 
0.25 Element Line 


Chords: 


Root 
Tip, 
MAC 


(Wing Sta. 0.0) 
(equivalent) 


Fus. Sta. of .25 MAC 


W.P. of .25 MAC 
B.L. of .25 MAC 


Airfoil Section 


Root 
Tip 


EXPOSED DATA 


Are 


a 
Span, (equivalent) 


Aspect Ratio 
Taper Ratio 


Chords 
Root 
Tip 
MAC 
Fus. 
W.P. 
B.L. 


Sta. of .25 MAC 


of Roct Chard Below € 


cf .25 MAC 


0.3C T.F. Flaps 


yo 


FULL-SCALE 
FT/FT2 


9321.79 


145.90 
5.99 


____.0.3998 
— 


Variable 
0.00 


38.93 
20.75 
35.0 


S2612 
20.83 


0012-84 
0012-84 


3672.58 
111.97 
ee Pi | Ee 
pees 


~~ aA - 


ZU ..0.) 


ape A ae 
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GENERAL DESCRIPTION: 











MODEL SCALE 
IN/ IN2Z 


6225 


30 
.99 


Gal & 


2998 
coed ee 


nic 


Varyable 
0.00 





roils 
ond be 2) 
e e 
“I/O 
ital 
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A 
vr 
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1.536 
0.614 


—00)2-84 
0012-84 


i 


m £14 
YZ 


oD 1G, 


6 = 0,510", 20°, "30" 


TABLE III. (CONTINUED) 


MODEL COMPONENT: ____WING (Wn) 


: & — ” NN aa 
GENERAL DESCRIPTION: 0.002456 SCALE SWEPT WING WITH AR = 4.0, 





eee . eee eee — 








DRAWING NUMBER: 1198-78 
DIMENSIONS: FULL-SCALE MODEL SCALE 
FT/FT2 2 
TOTAL DATA : ae 
Area 
Planform 5321.79 4.6225 
Wetted 
Span (equivalent) 45.90 7.30 
Aspect Ratio 3.99 3.99 
Rate of Taper = 
Taper Ratio 0.3998 0.3998 
Diehedral Angle, degrees : 5° 
Incidence Angle, degrees Variable Variable 
Aerodynamic Twist, degrees — 0.00 OO 
Toe-In Angle | 
Cant Angle — or. ae 
Sweep Back Angles, degrees 
Leading Ede 38 .93 38 .93 
Trailing Edge 20.75 PANY be 
0.25 Element Line 35 .0 35.0 
Chords: 
Root a Sta. 0.0) 52.12 1,536 
Tp. equivalent) 20.83 0.614 
C 
Fus. Sta. of .25 MAC fee ae 
W.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Section —— aie ae oes 
Root 0012-84 0012-84 
Tip 0012-84 0012-84 


EXPOSED DATA 


Area 
Span, (equivalent) 
Aspect Ratio 
Taper Ratio 
Chords 
Rant 
Tip 
MAC 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 


qq 


Hal 
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TABLE III, (CONTINUED) 


MODEL COMPONENT: WING (Wo) 


GENERAL DESCRIPTION: 0.002456 SCALE DELTA WING WITH AR = 2.5 
Ay End 52.5 DEGREES 


Sn 


a aaa ne 





DRAWING NUMBER: 1198-8] 
DIMENSIONS: FULL-SCALE MODEL SCALE 
2 
TOTAL DATA ae IN/INE 
Area 
Planform 8865 .48 7.7005 
Wetted 
Span (equivalent) la.02 ~4 390 
Aspect Ratio 2.50 2.50 
Rate of Taper ; 
Taper Ratio 0.106 0.708 
Diehedral Angle, degrees a Be 
Incidence Angle, degrees 0” he 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 
Sweep Back Angles, degrees 
Leading Edge 52.9" 52.5° 
Trailing Edge 0.56° ~_0.56° 
0.25 Element Line ~ 
Chords: ~ 
Root (Wing Sta. 0.0) 107 .56 3.170 
Tip, (equivalent) 11.42 
MAC = 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Section ee eee 
eer __0007-84 
1p 7 
EXPOSED DATA 006-4 


Area 

Span, (equivalent) 

Aspect Ratio 

Taper Ratio 

— Chords 

Root 
Tip 
MAC 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
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TABLE III. (CONTINJED ) 
MODEL COMPONENT: CANARD (Cy) 


GENERA! NESCRIPTION: 0.002456 SCALE CLIPPED DELTA SURFACE, WITH A 


TS 


60° LEADING EDGC SWEEP BACK ANGLE AND A 5 PERCENT BICCIVEX ATRFOT. 





DRAWING NUMBER: 1198-40/4) 
DIMENSIONS: FULL-SCALE MODEL SCALE 
| FI/FT¢ IN/INC 
Area (Exp.) 900.30 0.7620 
Span (equivalent) 36.78 1.024 
Inb'd equivalent chord | 40.818 _ beh Oeo. 2 
Outb'd equivalent chord 8.17 0.241 
Ratio ovable surface chord/ 
total surface chora 
At Inb'd equiv. chard mya. ne 
At Outb'd equiv. chord _ 
Sweep Back Angles, degrees 
Leading Edge 60° ____ 60° : 
Tailing Edge -2.3/° -2,37° 
Hingeline 0.25 MAC 0.25 MAC 
Area Moment (Norma? to hinge Tine) __ peed 
Variable Variable 
Incidence Angle, Ccgrees © 0 to -60°_ 0 to =f? 
Airfoil Section 5% BICNYX — 5% BICNVX 
1.448d aft of 1, 440d..2tt of 
Fus. Sta. ef 0.25 MAC nose nose 
22 
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TABLE III. (CONTINUED ) 





duced from 
[Rerrcwvaifable_¢ cop 


MODEL COMPONENT: VERTICAL STACILIZER (Vy) : 
GENERAL DESCRIPTION: 0.002456 SCALE TAIL WITH 40-DEGREE LEADING EDGE SWEEP 


AG = NOLINTED ON CENTERLINE PCOSTRR 





EE 


DRAWING NUNGER: | 1198-47 


eu ee 


DIMENSIONS: 
TOTAL DATA 


Area 
Planform 
Wetted 
Span (equivalent) 
Aspect Ratio 
Rate of Taper 
Taper Ratio 
Diehecral Anale, degrees 
Incidence Angle, degrees 
herodynamic Twist, degrecs 
Toe-In Angle 
Cent Angle 
Sweep Beck .\ngies, egress 
Leading Ecue 
Trailing &952 
0.25 Elenent Line 
Chords: 
Root (Wing Sta. 0.0) 
Tip, (equivalent) 
MAC 


Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Section 
Root 
Tip 
EXPOSED DATA 


Area 
Span, (equivalent) 
Aspect Ratio 
Taper Ratio 
Chur'ds 
Rant 
Tip 
MAC 
Fus, Sta. of .o5 MAC 
WP. of .eb BAG 
B. -Sb ce 
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FULL-SCALE 
FI/Fle | 
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TABLE III. (CONTINUED ) 


MODEL COMPONENT: WING TIP FINS (V2) 


ee 


GENERAL OESCRIPTION: 0.002456 SCALE SWEPT LEADING EDGE/TRAILING EDGE WING 


TN 


—_—— 2 eee 


a Se 


— ee SE ee ee en mere afte. 


DRAWING NUMRER: 1198-36 


DINCNS IONS: 
TOTAL DATA 


Area 
Planformi 
Wetted 
Span (equivalent) 
Aspect Katio 
Rate of Taper 
Taper Ratio 
Diehedral Angle, degrees 
Incidence Angle, uegrees 
Aerodynamic Twist, cegrees 
Toe-in angle 
Cant Angle (2011 Out) 
Sweep Back Jingles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 
Root (Wing Sta. 0.0) 
Tip, (equivalent) 
MAC 


Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Section 
Root 
Tip 
EXPOSED DATA 


Area 
Span, (cquivalent) 
Aspect Ratio 
Taper Ratio 
Choras 
Rant 
Tip 
MAC 
Fus. Sta. of .25 MAC 
WP. OF 5 kes AG 
Bl ook .2e HG 


eh 


FULL-SCALE 
~ FI7FTe 


qh 
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MODEL SCALE 
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TABLE III. (CONCLUDED ) 


MODEL COMPONENT :. ORBITER - 1 





GENEDAL DESCRIPTION: 0.002456 SCALP GRIAMAN G3-A ORBITER 


DRAWING NUMBER: 1198-51 


DIMENSIONS: FULL-SCALE MODEL SCALE 


FI/FI? IN/IN2 
Area 





Span (equivalent) 2.00" = 
Inb'd equivalent chord 
Outb'd equivzient chord 


Ratio rovabie surface chord/ 
totel surface chord 


At Inb'd equiv. chord 
At Outb'd equiv. chord 
Sweep Back Angles, degrees 
Leading Edge 
Tailing Edge 
Hingeline 
Area Moment (Noriral to hinge line) 


Overull Lengu: . ee Sea ee 4.44 ; 
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TABLE IV, 


INDEX OF MODEL FIGURES 


TITLE 
Axis System 
AR-1198 Body B, 
0.002456 Scale AR-1198 Booster Model 
AR-1198 Booster-Orbiter Configuration 
Wing, Wy, 
Wing, We 
Wing, We 
Wing, Wo 
Canard, Cy 
Vertical Tail, V, 
Wing Tip Fins, Vo 
Grumman G3-A Orbiter Body 
Configuration BoWg01V> Installed in Tunnel 
Trip Strip Chart - AR-1198 Booster 


2 
Configuration WoBoVC) TS, Installed in Tunnel 
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43 
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TABLE V, INDEX OF DATA FIGURES 


ts 
Sonn 





_ TITLE PA 


t 





Longitudinal Stability 


- B2 A 1 
| - W6Bev2 A ll 
| - WhRov2 A aa 
: ~ WOBeV1 A 31 
- W6B2 A at 
. - Becl2 A 51 
! - WOR2Cl2v2 A 61 
| - W6HB2C12ve A 71 
: - WOB2CL2V1 A 81 
: - WhR2clove2 A 91 
| - W6B2$11C12v2 A 101 


Lateral Directional Stability - 


| - W6B2Clave2 B 111 
: - W6B2g11C12Vv2 B lly 

- W6HB2C12v2 B 127 
| - W6HB2C12 B a, 
7 - WOB2V1 B Wh, 


eT 


seam: 


» Elrectional Stability 


TABLE V. (CONTINUED) 


W9B2C12V1 
WOB2 

wh Bove 
WhB2cleve 
W6B2 
WO6B2C12 
W6B2611C12v2 
W6HB2C12V2 
WOHB2C12 
W9BeV1 
W9B2C12V1 
WOB2 
whRove 

Wh Beclove 
WOB2 
WOBOVL 


WOB2 


COEFFICIENTS 
OCHEDULE 


bd od w wow wo Ww ww GT we we we wh Ww OD oo by 


e «) 


PAGES 


151 
159 
167 
175 
183 
191 
199 
207 
215 
223 
231 
239 
ahr 
299 
263 
271 
279 


Wh Bevo B 287 


+ ee ee ee 


7 i A  . —  o 
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TABLE Y. (CONTINUED) 





PLOTTED 
COEFFICIENTS 
SCHEDULE 
Directional Stability 
! - W6B2 B 295 
- WOB2V1 B 303 
| ~ WOB2 B 311 | 
: - whpove B 319 
i 
! | - WOB2V1 B 32T 
| - whpoye B 335 | 
| - W6B2611C12Vv2 B 343 


| Lateral Directional Stability - Effect of Canards 


- BPCl2 CANARD = -20., B 351 
CANARD = -40, 359 
! | 
~- W6B2C12 CANARD = -20. B 367 
| CANARD = -60. 383 
i : 
- W6B2C12V2 CANARD = -20. B 391 : 
CANARD = -ho, 399 | 
CANARD = -60. LO7 
- W6HB2C12V2 CANARD = -20, B 415 | 
CANARD = -4o, 423 
CANARD = -60, 437 ! 
- W6HB2C12 = CANARD = -20, B 4.39 | 
CANARD = -ho, 47 ; 


-60, 455 


| CANARD 
eg a De 


2g 


TABLE V. (CONTINUED ) 


TITLE 
Tatersl Directional Stability - Effect of Canards 
- WOB2C12V1 CANARD = -20. 
CANARD = -40. 


- WiBecleve CANARD = -20. 
CANARD = -ko, 


Effect of Trip Strips 


Effect of Wax Fillets in Canards 
Longitudinal Stability at Alpha = 0. Degrees 
lateral Directional Stability at Beta = 0. Degrees 


Longitudinel Stability - Effect of Canards 


W6BeC1LEV2 


WhB2C12V2 


- Becle2 


W9B2C12V1 
- W6B2C1OV2 


Control Effectiveness 


Ajileron Effectiveness 


COEFFICIENTS 
SCHEDULE 


> Phy 


Pr Fr PrP SP FP YS 


PAGES 
463 
al 


479 
487 


495 
993 


913 
923 
558 


602 
652 
Tle 
732 


782 
Bho 


a ed ee ee i ee ee 
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TABLE V, (CONCIWUDED) 


PLOTTED 
COEFFICIENTS 
__ IT TLe SCHEDULE 
- Elevon Effectiveness 
- W6BeVv2 E 
- W6B2Cleve E 
| Effect of Wing Configuration - Longitudinal Stability A 





PLOTTED COEFFICIENTS SCHEDULE: 
(A) CN, CIM CAF, CAB, CA, CL, CPBl, DCIM/DCN vs. a 
CIM vs. CN, CL vs. CDF 
(B) CY, CYN, CBL, CA, CAF, CAB, DCYN/DCY vs. B 
CYN va. CY 
(C) CNAFY, CIMAFZ, CNAAFS, CMAAFS, CP/D1, CAAF#, CAFAFZ vs. MACH 
(D) cpP/D2, DCY/DB, DCYN/DB, DCBL/DB vs. MACH 
(E) DCN, DCIM, DCA, DCAF, DCAB, DCL vs. a 


(F) DCY, DCYN, DCBL vs. a 


PAGES 


878 
884 


890 
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MODEL FIGURES 


32 


a 


hotes: 

Ll. Positive directions of force coefficients 
moment coefficients, and angles are 
indicated by arrows. 


2. For clarity, origins of wind and stability 
axes uave heen displaced from the center 
of gravity. 


Fiyvyi.re 1. Axis systems, siiowing direction and sense of force and 


moment coefficients, angle of attack, and sideslip angle 
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AR-1198 BODY B2 


Figure 2. AR-1198 Body Bo 
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0.002456 SCALE AP1198 BOOSTER MODEL 


Figure 3. 


0.002456 Scale AR-1198 Booster Model 
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Figure 4, AR-1198 Booster-Orbiter Configuration 


NOTE: ZERO POLL-OUT 
SHOWN FOR CLARITY. 
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Figure 9. Canard, C) 
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Figure 10. Vertical Tail, Vy, 
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gure 13. Configuration BoW¢0 
Installed in Tunnel 
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DATA FIGURES 


Tabulations of the plotted data and corresponding 
source data sre available from SADSAC Operations. 
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PITCHING MOMENT-ALPHA DERIVATIVE AT ALPHA 
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eae ne ae ee 
or Ge ee ieee ls 
9 a.8 1,0 


Oata SET syYeOou COMFIGURATION SESCRIPTION BETA ELEvTRr ATLRON CANARD REFERENCE INFORMATION 
¢tyegta) mMaOG-MaFC ari198ar-3 mMOOEL Sz a,000 SREF 4.6225 $0.0, 
«13e02Aa) maoe-MSFC AR11961-3 MODEL g2cie2 0.000 0.000 LREF 1.39360 tw. 
<13e08a) mage-MSFC AR11981-3 MOOEL w682 v2 0.006 0.006 0.009 GREF 4.3000 tN. 
C(T3Se17Aa) m4G6-MSFC AR11901-3 MODEL. weB2ctzv2 0,000 6,009 6.000 a.009 xMRP 2.4000 tN. 
¢t3seaac) M496 -MSEFC AR1198!1-3 MODEL wESZO11C1ZVv2 qQ.000 0.000 o,000 6.000 YMRP 6.90600 tN. 

ZMRP 0.0900 TM. 

ScaLe o,00a23 
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py ae Be me Benes eee eee eae ERAS eee RARAeae A 
Sens ete ee Me Ae 2p cl ae is Eon Nelo peed besfe [ei ee a Sb Ob ie 
aka aa eae awe Se a Pal | Po tt oe er eee rr 
lett Per Toledo ee or) ee ee ie ee dor pep 
et ht ole oe ee ee ae 
= Raa TT TT yyy FFP dF red ThdELdT dP LT Ld TLTcT th hdl hl 
Poe oe Pe Wt ie foe ee Po eee oe a ee 
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Zeke Rees ef aot A bo bol te Pee ee A 
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PP tt tt tt tt ttt 
Peer ik te eee et eed he el ee eee ee ee ye ee ee a op Ley! ie] 
PP 
Pace bo fe ote ee ee ee ea ee a 
T+TTTTrrLtrtirrrifriftTiriririricf¢Tif¢rif¢fffrrcit iT dt dT dg TdT rT eh TT eT 
8.5 0.3 1.0 1.8 2.0 2.3 3.0 3.5 4.0 4.3 $.0 
MACH NUMBER 

DaTa BET SYMESL CONF IGURATION DESCRIPTION SETA CLEvVTR ATLRON CANARO REFERENCE INFORMATION 
qr3sedia) a Ma96-MSFC AR11981-3 MODEL 82 0.000 SREF 4.0225 SQ.M, 

MaS6-MSFC aRi119861-3 MODEL e2ci2z 6,000 - 9.000 Laer 1.9360 TM. 


(13492a} 


(T3e1FAa) 


MaS6-MSFC aRi11981~-3 MADE wEE2CcL eV? 6.000 0.000 06.009 0.000 XMRP 22,4000 TN, 


«1348909a) a M496-MSFC ani11981-3 MODEL w6B2v2 @.000 0.000 6.000 erer 4.3000 TN. 


¢T3Baaeic?) 


M496-MSFC ARLIGATI-3 MODEL WEE2011C12¥2 0.000 0.000 6.000 0.000 YMiP 6.00056 TM. 
ZMRP 0.0005 TN, 
acaLle 6 ,0025 
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mae ee TET dt Ed rT aw LTE ti?yTrT Tit iT fy TT yyy Sehr 
‘ho . 9.3 2.0 t.3 2.0 2.8 3.0 3.3 4.0 4.3 3.0 
MACH NUMBER 
CaTa SET SYMBEOR CONF LIGURATION DESCRIPTION BETA ELEvtTR ATLRON CANARD REFERENCE [NFORMATION 
(138014) Ma96-MSFC AR119481-3 MOOEeL #2 Q,000 SREF 4.8223 $2.1, 
it3e0#a> magg-MSFC AR129a.-3 MSO EL S2c12 e@.000 0.0090 Laer 1.9360 IM. 
(t3eoea? mae6-MNSFC ARL198I-3 MOO EL WeS2v2 6.000 a.000 0.000 Serer 4.30006 tM. 
{13ervad Ma96 -MSFC AR11901-3 MOOEL wWES2Ci2v2 0,009 0.9000 q,900 G.000 xMRP 2.4095 tM, 
CeSe@aicy 4496 -MSFC AR11961-3 MOOEL WEBPGAtCI2v2 6.000 0.9900 0.900 0.009 yMKRe 6.9000 IN. 
Z2MRP 0.0000 IM. 
SCALE 0.90023 
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M496-MSEFC 
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REFERENCE INFORMATION 
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LRer 
SREF 
xXMRP 
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zMAP 
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4.6225 
21.3360 
4.3000 
2,4000 
6.0050 
6.00006 
6.0025 
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hia °.3 1.0 1.8 2.0 2.3 3.0 3.3 4.0 4.3 s.0 
MACH NUMBER 
DaTa SET STOOL CONF TGURATION OFSCRIPTION GETA CrLevtr ATLRON REFERENCE (NFOAMATION 
¢13e9008>) R m49e-NSFC aRizeet-3 ‘COEL weG2V2 0,000 s.a00 3,090 SREF .6225 aa.th, 
(1T3@114) 9496 -MSFC aRWi1¢6 1-3 MOE. wEs2v2 a,.005 -39.9006 a,oac¢ LREF 35360 te. 
Ct3e1te@a) © 496 -MSFC aRiiser-3 MOOEL wEB2C12v2 0.000 0.000 0.90995 BREF ~3900 TS. 


.o000 TM. 
.9000 rn, 


YMRE 
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4 
XMRP 2,4000 tM. 
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8 
SCALE 0 
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OATA SEY SYMBOL 


CT3ensa) Ma96~MSFC 
C1T3e1it4a) mMaQG-MSFC 
CT3e1e@A) QO Me96-MSFC 


AR11961-3 
ARt1961-3 
akii961-5 


CONF TGURATION BESCRIPTION 

MOOEL 
MODEL 
MODEL 


Ww6B 
wes 


2v2 
2v2 
WEB2Ci12v2 





BETA CLevre ATLRON REFERENCE (NFOAMATION 
a.000 $.000 §.6000 SReF 4.86225 Sa.tpr 
@a.000 -30.000 0.9050 LREF 4.3366 tN, 
9.000 0.006 0.000 ener 4.3006 InN, 

xMARe 2,4000 UN, 
YMRP 6.59000 tN. 
ZMRP @,o0000 TA, 
ecalt G,o025 
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Oata SET SyMec. CONFIGURATION DESCRIPTION 


. . 3. 
MACH NUMBER 
BETA ELEVTR 
weave 0.000 §.000 
wSS2v2 5.000 -30.000 
weS2Ci2v2 0,000 9.000 


PAGE 





INFORMATION 
4.6225 3Q.1t%. 
1.3360 tN. 
4.3000 Im. 
2.4000 Le 
a ,0000 IN. 
0.009006 TH. 
0.0023 
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PITCHING MOMENT-ALPHA DERIVATIVE AT ALPHA = 
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ah ‘ s | 
MACH NUMBER 
DATA SET SY#EOL CONFIGURATION DESCRIPTION @ETa ELEVTR ATLRON REFERENCE INFORMATION 
(138084) M496-MS5FC AR11901-3 MOOEL wSE2 v2 6.000 §.000 5.0600 SREF 4,0225 SQ.1N. 
CTSe@e114} MA96=-=MSFC AR11961-3 MOOEL W882 v2 6.0660 -30.000 0.0600 LRer 1.8360 tN. 
CT3@16A)} © M496-MSFC AR11981-3 MCOEL WEBZ2C1I EVE qa,000 o.6000 6.000 BREF 4.3000 tm. 
XMRP 2.4000 TW. 
YuRP 8.0000 tW,. 
2mRP 8.0600 IN. 
acaLle 0.0025 
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a 0.3 4.9 1.8 2.98 2.5 3.0 
MACH NUMBER 
DATA SET SYHEOL «= CONFIGURATION DESCRIPTION @ETA CLEVTR ATLRON REFERENCE 
tr3eo08a) w 496 -MSFC ARiiser-3 MIOEL wes2v2 0.000 3.090 $.000 SREF 
«tSertad 496 -M SFC aRii9e[-3 WODEL weB2v2 0.900 -30.0950 0.096 LREF 
«tsete8ad re) 6096 -NSFC arnii9et-3 MIOEL wea2ci2zv2 0.000 0.000 0.999 BREF 
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o.90 0.5 1.0 1.5 2.0 2.3 3.9 3.8 4.6 4.8 $.9 
MACH NUMBER 
Data SET SYMBOL CONFIGURATION DESCRIPTION et Ta €LEVTR ATLRON REFERENCE INFORMATION 


(13a08a) Q Ma496-MSFC AR11981-3 MODEL WEB2V2 0.000 §,000 $.000 SREF 4.6225 SQ.1N. 

CT3@124) M496 -MSFC AR11981-3 MOO EL WEB2V2 Q.000 -30,000 0.050 LREF 1.8360 tN, 

(139184) © M4a96-MSFC AR11981-3 MODEL wSB2zC1Zzv2 6,000 6,000 0.000 BREF 4.3000 IN. 
MRP 2.46006 rw. 
yYHR® 0.0006 InN. 
2MRe 0.0009 IM, 
SCALE 0.0025 
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‘$9 3.8 1.0 1.9 2.0 2.3 3.0 3.3 : 
MACH NUMBER 
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON REFERENCE INFORMATION 
(TS3e96a) y 496 ~-MSFC aR121981-3 OO EL weaZ2v2 6.06090 §,900 $.090 : SReFr 4.6223 $a.tN., 
CcTS@er2,a} M2Oe -MSFC amrise1-3 MOOEL WEB2V2 a.00G0 -3490.0060 6.009 LREF 1.3360 IW, 
«tsetear © maee-MSFC aARi19e1-3 MOO EL wOS2C1i2v2 6.900 0.000 0.9000 arer 4.30900 tN. 
x4Re 2.4000 Im, 
YMRe 0.0006 IM, 
7TMARP 0.59000 te, 
SCALE 0.0023 
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*b.o 0.5 4.0 1.3 2.0 2.8 3.0 3.8 4.0 4.8 $.6 
MACH NUMBER 
DATA SET SYMESL CONFIGURATION DESCRIPTION SETA ELEVTR ATLRON CANARD REFERENCE INFORMATION 
(rT3e2z64) 2) M496-MSFC aRi1196t-3 MOOEL W4B2v2 6.000 0,000 0.000 SREF 4.9327 8Q.TM. 
(t3e2ea) M4 96-MSFC aR1i196I-3 MCOEL wab2ci2v2 6.000 0.000 0.000 0.000 LREF 2.8960 Ih, 
BREF 3.7200 tN, 
xMAP 2.4000 tm, 
YuRP 0.0060 te. 
THRE 09,0000 rm, 
SCALE 0.0025 
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eT o.8 1.0 2.9 2.0 2.5 3.0 3.3 4.0 4.3 8.0 
MACH NUMBER 
OATA SET SYMBOL «COMP IGURATION DESCRIPTICN | seta ELEVTA ATLRON CANARD REFERENCE INFORMATION 
(13e28a) R MaSG-MSFC AR1138I-3 MODEL waG2v2 6.9000 6.000 9.009 SREF 4.932? $2.0. 
Ct3eZzoa) maSa-uSFC AR11B8I-3 MODEL waB2Ci2vz 9.000 ao.0a00 0.906 9.9000 LREF 1.69690 tm. 
@Rer 3.7200 «tm. 
XMRE 2.4006 tm, 
YMRP 9.66090 (th, 
zZMRP 60.0000 IW, 
Scale Q.0085 
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MACH NUMBER 


CATA SET SYM@CL CONFIGURATION BDESCRIPTIGN Sera ELEvTR ATLRON CANARD REFERENCE INFORMATION 


(13e2ead 4496-MSFC AR12961-3 MODEL W482 ve 6.000 6.90060 6,600 SRer 
(T3ORBAd M4S6-MSFC AR11981-3 MOOEL wAB2C12v2 0,500 6.000 06.0900 0.050 LREF 


~9327 $0.1N. 
9960 TN. 
»?200 TN. 
.49090 th. 
.9606 TRH. 
.9606 th, 
0028 
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SCALE 
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“8.6 0.3 2.0 1.3 2.0 @.8 3.0 3.8 4.0 4.8 8.0 
MACH NUMBER 
BaTa SET SYMEOL CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON CaNaRO REFERENCE [NFORMAT ION 


tT3e2ea4 Q M496-MSFC ARS1981-3 MOOEL waB2v2 0.000 0.000 0.000 aner 


CtTBSe29A>) 


Ma96-MSFC AaRii981-3 MODEL wWaB2ci2v2 9.000 09.000 6.900 0.000 LRer 
BAEF 
KeORP 
YuRP 
THRERP 
SCALE 


4.9327 
1.8980 
2.4006 
6.909000 
0.9000 
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ee) 3.8 2.0 1.3 2.0 2.3 3.0 
MACH NUMBER 
OATA SET SYMBDQL CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON 
Ct3eaea> Q Maoe-MSrC ARL1981-3 MOOEL weea2ve 0.900 0,900 0.900 
CR3G29A) mage-MSFC ARLI981-3 MCOEL wWeG2ct2v2 0,000 0,000 0.000 
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es as 

am ae 
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ze ea 
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a ee = 
eam @ 
tt ae 
ae a 
es a bal 
ly | 
a ee = 
ae = 
ee ie 
| Tt feo 
i | 
4.90 4.8 $s. 

REFERENCE tNFORMAT I OM 
SREF 4.932? $2.18 
LREF 1.a96e0 TN. 
BREF 3.7200 tN, 
xMARP 2,4«000 In. 
YRARP 0.09009 th, 
ZHRE @,a006 tr. 
SCALE 0.906023 
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DaTA SET SYMETL CONFIGURATION DESCRIPTION OETA ELEVTR ATLRON CANARO REFERENCE LNFORMATION 
(T3e2eAa)d Q maee-MSFC aRii19e1-3 MODEL weeeve 6.000 0,000 0.000 SREF 4.9327 g@.In. 
- - wae2ci2v2 0.000 0.000 0.000 0.000 LREF 1,6080 t™. 
xMRe 2.4000 th. 
TMRP 09.0000 IN. 
ZMRP 0.9000 IN. 
SCALE 0.0025 
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: Pat ff Po ot ee ee ee a po ese ee 
ry 7 7 | TT TTT ti it ands ela Ca 
nase ri ytlLirtitcit es Se Bes a 
ry YT fT rT tT ThrdECTUTCL TL UU me r | Ti — 
é ark BR ERE Ree eee | of | ze a 
‘4.0 0.3 1.0 1.3 2.9 2.3 3.0 3.5 4.0 a. 
| MACH NUMBER 
OaTaA SEY SY*EOQLU CONF TGURATION OESCRIFPTION GC TA CLeEvtTR ATLAOM CANARD REFERENCE INFORMATION 
CT382Z3A) 7) 4496 -MSFC aRi196I-S$ RMOOEL wes2vi Qa.0090 0.9009 9.9000 SRtr ?.?70083 ea... 
@13e24a) M496 ~MSFC aRizi9eat-3 eOOEL wSe2zci2vi o.co00c Q.a090 a.a09 6.6606 LREF 3.17900 tm. 
erer 4.3920 )0)06th, 
xXMReP z,<«90090 tr. 
yuURe 90.9006 th. 
TMRP 6.0000 C8. 
scal€ 0.0023 
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Pe 22a eeSRee Eyed ae a ee ae 
"6.0 o.5 1.0 41.8 2.6 2.8 3.0 3.93 4.0 4.8 8.0 
MACH NUMBER 
DATA SET SYMEOL CONFIGURATION DESCRIPTION OETA ELEVTR ATLRON CANARD REFERENCE INFORMATION 
Ct3e23a> n mage -MSFC 4R11961~3 MODEL wSe2vi 09.000 0.600 2,006 SREF 7.7008 BO.tN. 
(t3e26a) M496 -MSFC AR11981-3 MTD EL wee2ci2vi 0.000 9.000 90.000 0.000 LREF 3.1700 tM, 
eRer 4.3926 t™, 
xMAe 2.4000 TM, 
YuRP o.9000 mm, 
zMARP 6.0000 t™, 
Scale 0.0025 
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MACH NUMBER 


ees 28 © 8 @ 


INFORMATION 


REFERENCE 


ATLRON CANARD 
6.600 
6.6000 


ELEvrTR 
0.000 
6.000 


9,000 
6.000 


BETA 


wWeB2vi 
weB2ci2vi 


MODEL 
MODEL 


-3 
-3 


AR?21961 
ARI1981 


CONFIGURATION DESCRIPTION 
M496-MSFC 
M496-MSFC 


SYHEQKY. 


OaTa SET 
CT3SB2IA) 
('3e2@aa) 


347 


PAGE 


my 


CP/D!) 


LONGITUDINAL CENTER OF PRESSURE . 


MACH NUMBER 


Cava SET $7MOSL CONFIGURATION DESCRIPTION 
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SCALE 
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AXTAL FORCE COEFFICIENT AT ZERO ANGLE OF ATTACK 


MACH NUMBER 


DaTa SET SYMEOL CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON CANARD . REFERENCE INFORMATION 

Ct382z3a) Q MaS6-MSFC ARit9a1-3 MODEL WSE2V 0,000 6.000 0.006 SRer 7.7005 $Q.1N. 

CI3sS24a) M496 -MSFC AR11981-3 MOOEL wee2ci2vi 0.000 6.000 0.000 G.000 LREF 3.1700 IN. 
QREF 4.3920 InN. 
XMRP 2.4000 IN. 
YaRP 9.0000 IN, 
ZMRP 0.0000 IN. 
SCALE 0.0025 
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MACH NUMBER 


DATA SET SYMBOL COMP IGURATION DESCRIPTION BETA KLEVTR ATLRON CaNaRD REFERENCE INFORMATION 
€13@23a>) R ma 96 -MSFC aRiisel-3 BOODEL wes2vi 0,000 0.000 6.006 sRer y.7ao0$ $2.18. 
(13e84a) mae -MSFC AR11961-3 mOOCL weO2cizvi 0.006 0.900 06.9090 0.0060 LREF 3.%17900 IM. 
BREF 44,3926 th, 
xMRP 2.4000 tw, 
YMRP a.a000 ts. 
ZMRO o,900006 T®., 
SCaLle a,.0023 
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PARAMETRIC VALUES REFERENCE TNFORMATION 

BETA 0.000 DEL 0.000 srer 4.6225 SQ.M. 
DER 0.000 KLEVTA 0,000 See Pee — 
-3000 1. 
ATLRON 0.000 CANARD 0.000 xMRP 24000 in. 
vMRP 0.0000 TH, 
zMAP 0.0000 tm. 

SCALE 0.0025 
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SETA 0.000 BEL 
Oger 6.600 ELEvrr 
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NORMAL FORCE-ALPHA DERIVATIVE AT ALPHA = 0. 


2a eee eeeees 
cot H ae Sanne a tH 
BRSee ppt a 4 
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CE La cee 
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| Pca ah eee eee RS oon 
RRR EERE SERAERRERE See See Seeeee 
~.35 RZ ESRRESRRAAR RAR ES PS! 
Lesa eee Aes ft tt tf & 
heats ees eae Ee AREER eae ea ae te 
eae ee te tt tt ty a 
Sake ee eaR Eee eRe ERR REARS eSES sta aus 
ep TTTITTi Titty rir irri iri titre titi iii aan 
1.0 1.5 2.0 2.3 3.0 5 4.0 
MACH NUMBER 
PARAMETRIC VALUES REFERENCE INFORMATION 
eo eeuseea) ee me SRR i 
panes 0.000 CANARD 5-08 pool | pai sl 
YuRP 0.0000 th. 
ZMRP 0.9000 Im. 
DATA MIST. COOE es eEF eet meee? 
M496-MSFC AR1198I-3 MODEL WEHB2C12V2 €13837A) 06 SEP 72 PAGE 553 
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PEE Eee ona Pope nanan 
Se CoE Seaaeeeee 
CO 
COPE Pere 
Pi csateaeene see ee i eel oo ma 
FECES eee PEEP EE Geeee 
EEEREE EEE EE EEE EEE EEE EEE Pet 
Dictate Ieee ela iW too) rater Tae a 
Re aie crore y tehe) sale) tee eee Peer 
we HEEL EEE Pi le 
Q.8 4.06 &.8 2.9 2.8 4.0 4.3 $.0 
MACH NUMBER 
PARAMETRIC VALUES REFERENCE INFORMATION 
cen 8.008 RLEVTA 8.000 er tse tes 
ATLAOM .0.000 CANARD 6.000 oie ‘ ree Loe 
YMRe 0.9006 IN. 
ZMRP 9.09000 tM. 
CATA HIBT. COE eer scale 0.0023 
M496-MSFC ARI198I-3 MODEL W6HB2C 1 2V2 (13837A) 06 SEP 72 PAGE 554 
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M490-MSFC 
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jt ty Pt tt 
eae ae | tt fl 
Saeae ee ane 
0.35 1.9 1.9 
PARAMETRIC VALUES 
BETA 0.000 DEL 
DER 0.000 ELEVTR 
ATLRON 0.009 CANARD 
DATA WIST, CCOE sEseF 


AR11981-3 MODEL 


MACH NUMBER 


REFERENCE INFORMATION 


6.000 sree 4.G225 $a. 


6.000 LREF 1.3360 TN 
erer 4.3000 tN 

0.000 xRMRe 2.4000 th 
YMRE 8.0000 TM. 
ZTMRE 0.06006 TN 
SCALe 0.6025 
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a Efe CECT 
“TT Eee re tL) Tt = fee | 
Pt Po ae aaa Rae a zs 
TE Tey re am el ee ee 7 
Pee eo re Ae SS ae Tt Ty | | ae 
' TitTT TTT ti i yy ht Tt tt lt ae as 
“b.0 a.8 1.0 1.8 2.0 2.9 3.9 5.3 4.0 
MACH NUMBER 
PARAMETAIC VALUES : REFERENCE tNFORMATION 
SETA 0.000 O€L 0.000 SAeF 4.6225 $a.tm. 
oer 0.000 ELEVTR 0,000 Lace 1.3366 thé. 
ATLRON 9,006 CANARD 0.000 naae pts hy 
YuRPF 6.0096 TM. 
zMnP 0.0900 tM, 
GATA HIST. COOE eC cer a aeoes 
M496-MSFC AR1L 1981-3 MODEL W6EHB2C 1 2V2 C13837A) 06 SEP 72 PAGE 356 
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PARAMETRIC VALUES REFERENCE INFORMATION 
DER 0.000 ELEvTR 0,000 tess se 
ATLRON 0.0909 caNnaRD 9,000 MRP 2.4000 i. 
YuRP 9.0000 TN, 
6.00090 IN. 
6.0025 
DATA HIST. CODE ser 


ME496-MSFC AR119381-3 MODEL W6HB2C12V2 C13837A) 06 SEP 72 PAGE ro be iff 
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“8-96 0.8 41.a 1.8 e e.8 3.9 ° 4.4 3.8 
MACH NUMBER 

BaTa SET SYMBOL COMF IGURATION OESCRIPTION ALPHA ATLRON) ELEVTA REFERENCE tNFORMATION 

«134066 } R mage -NSFC AR1L1901-3 MOOEL waz 10,000 0.0090 0.900 SREF 44,8225 S2.1%. 

¢t3e06m) wae -MOFC AR11981-3 MOOEL wSez 13,0090 9.900 0.9006 LREF 1.53690 TM. 

¢1r3ecer> © ™496-MSPC AR21961-3 eODEL wse2 30.000 0.0090 Q.006 eREF 4.3000 IN, 
xMRAP 2.4000 tN. 
YMRP 9.0000 Ih. 
TMRE 0.9000 IN, 
scace 0.90023 
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| | rt | ft Tt Tf | = 
| yf ee ee Gs Ge = = | 
a ee rot | jf [Ff = = = 
-.O35 = i a = ae ee ee = = = ay 
a es es Y | = ae GR GS Be oe re -2 | me wee 
(as) | =e cn ge = hs ae 
a a | an Ba ae Te as Gee es a = | | 
-.060 mane = Pe] i” a + |] [| jf fT 7 } am hg a as 
. 6.0 o.3 a.Q 41.83 2.9 2.3 3.0 3.5 4.6 : 4.8 3.08 
MACH NUMBER 
DATA SET SYMECH. COMET GURATION DESCRIPTION ALPHA ATLAGA ELEvTR REFERENCE INFORMATION 
C13s96cC¢} Q mMaQG-MSFC AR12981-3 MIDEL WEE? 16,050 0.000 9.0006 BREF 4.6225 SO.1N. 
€13496H 1 mage-MSFC AR11981-3 wMOOEL wee2 13.000 9.906 6.000 LREF 1.3360 TN. 
t13e96811 © Mase-4SFC -  ARDISST-3 MODEL wee2 30.000 6.000 0.000 BREF 4.3000 IN. 
RMARP 2.4000 IN, 
yRaP 0.0900 UN. 
7eRP @.00c00 th. 
ecaLle 9.0025 
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34, 0 3.8 1.0 rT 2.0 2. 3.0 
MACH NUMBER 

CATA SET SYMBOL CCAFIGURATION DESCRIPTIC¢ ALPRA ATLRON 

(83996¢1 MOOG-MSFC 8 8=—«_ AR 11941-3 MweOCL wee2 10,000 6.900 

€t3096n> Ma9e-MSFC AR119S81-3 MIOEL weez t3,000 0.000 

«1seoer> OQ mase-marc AR11941-3 MOOEL wee 39,900 0.000 


3. 


ELEvVrTR 
6.9000 
0.006 
9.009 





REFERENCE tNFORMATION 
srer 4.6223 $a.1N 
LREF 4.3360 Um. 
eRer 4.390090 tM. 
XNRP 2.49000 th. 
YHRP 0.90006 t™™. 
ZMRP 9.9006 Im, 
SCALE Q.0923 
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recta! 
1 let s 
- LAS] Ea aes i 
ak (hes BREED Be 
ae an ERE Ae 
wea ae Seen ee pa RaSEReRS Ee 
“7080, 5 0.5 1.0 3.3 2.0 2.3 3.0 3.5 4.0 4.3 9.0 
MACH NUMBER 
DATA SET SYMEH CONFIGURATION DESCRIPT ICH ALPHA ATLRGN EL@vTaR REFERENCE INFORMATION 
€13996Cc } M496 -MSF AaRii19at-3 MTOEL WwEE2 16.690 0.089 0.900 SACF 4.6225 aa.iNn. 
(T3996H) R M496-MSFC AR119481-3 STOEL wEe2 23.000 6.000 0.909 Laer 1.3360 IN. 
t13806e1) © me9e-MSFC AR11981-3 MOOEL wEEZ 30.000 0.000 0.009 BREF 4.3005 Im. 
RMRE 2.4000 TN. 
yRRE 0.0000 IN. 
zMAP @.0000 IN. 
SCALe 0.0025 
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MACH NUMBER 

GATA SET BYNOOL COM [LGURATION DESCRIFT ION ALPHA ATLRON ELEVTAR CANARD REFERENCE thFORMATION 
¢€t3ea13¢) oe 4496-NSFC aR~1196{-3 BOOEL WwEG2¢128 10.000 9.0600 0.000 Q@,0a090 SREF 4.62235 $a... 

(t30140) 4496-MSFC ARt1981-3 MOOEL wee2zci2 13.9000 9.000 0.000 -20.000 t.rer 1.3360 IN, 

CrtSeist> M496-MSFC aRi198T-3 MOOEL wee2ciZ 30.000 a.009 9.9099 -40,000 arer 4.30090 Im, 

«r3e1te)> ma9G-MSFC ARI1L9aT-3 eOOEL weB2ci2 50.060 6.0095 6.0906 -60.000 xMRPF 2.4006 tN. 

YMRP 0.0009 th. 

ZMRe 0.00950 tm, 

SCALE 0.00288 
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CS MERE (RT ES PR AS SA sae SN CaS Ca ne (ess ie ed ee 
a ES AG Sas SE CD TG LGA TG "GE AD OS SS GS FO SAS CG A SG GSS SS 
ae ae CEH aE as nee GS SA A e+ * a CS ee Se a eee ee 
TE EE Es PE PS ee es ae ee ee = = et eS ee a 
eee ae a ee eS ee ee ee a a i ee es ee a 
+--+ + 4 ft tt tp ttt tf ft Ld Cae) CA: SE SA aa a CAs SG 
SEE A AE) (A SR, ES CA CRN A SR NN ea ae a ee ED Recados RR GES Ce ee Ce 
Gest te tc nl a dl es a al at OO Ss 
See ea Se ee ee a dt ee  - r d 
tT EE EEE —-<=#$L“-#$EHIZEE FEI IT EE “#8 eas eae (as aS De 
ae ee a ee es ee ee ee ee ee ee ee eee es 
ere ee a a oe ee a 
5 ae A a EE Es a sss ae ae se a ee - 
SE EE AS a A a Sa ea a Se Sa a a ee GS a Ds ; es ee ee Oe ae ae 
ER Fe) CR PE A FR (MS eS ee ee, Se ss ee Se 
RR SE A ee RS 0 ce ee ee ee se es ees ee es ee es ee es Be 
oz CRA Ss RS Ay GD ya a aed wh cas ES DS ae a A (  s 
Se aes aT RS Se eS ee es sD ee ee ee ee ee ee 
ms a et i ae Ga ee Ce On Gs eo 


ES SS ee ee Oe en sn ee ee ee ee ee ee ee ee 
2 Se A ee Ee Re GS aN GE SS Se I TE SS ae 
Rs en en ee ee ee ee ee ee 2 ee ee ee eee ee 
CS Ge AE GE AE RD Ss SS | | eee we Ge Ge es ee se ae ed 
{+++} +++ 1 ++ + +f ++ +f ff 4 t+ tf 4 tt tf tf tt ae ie Ga 
ae RT: AT CE ead ae aa SD eG ee Ge Ce Ge 
SS se Se Ss SG Ss Ss GG ee SG St Ge (Es es Ce es 
Se ES SSS eS eee 
eS es a a ee wee = a ee a be a 
en a SG ae eG SG OO SS Ges OG EE eS 
a a Bs A I er a eh ee ee pe ee 
ERE DD ER AE AS AE ES a a a ese ee es a ae ee 
SSNs OS se SS SSS SSS See eee ee ae Ser a 
aca Cans eas SA GE OR as eS ‘ses (AES GS A HD CE a came a Kir ea ee Pe ee ee ee Se Fe eee ee 
SS Ge SS A SS GS! GS GG ee ed DEN OGG SDS ed Se GO OH GS LS eC Gm GG lS GE CaS GE 
RE ERE Re ee ae ee a eee a Te ae a ae en a Se ae ee, ls 
Ce RS A A RC aS A ae Ce a ee (Aaa EE ee SS SH 
He a a ee = ee ee er ale I 
SE) AS Re Ree Ae ST as MS a Rs ES SH a ee ed ae ee He ee ee ee ed 
EN ee ape I es ee ee eh Pe de 
Sg eee) ae eae) A (as Ss (ey A el Sa) GE CE aes ame eas RS ae A eS Ne ee es ee 
ES EE ES TES RA EN ae) AR AND RR Ce a a ae a ee a as eee se de 
ptt tf ty tt a Gea SiS GR GH ARE) a CAS) WR CR CR a PS a Ge eee Oe 
‘ad a ee ae es ae se) SB es se 
Fe a a eee ee et ol el ek A | er) 
Be ee Ry a pe ee ey te be ee i ee el 
a ss en es ee ee Se ee en ee es a ek ae ee a ee es ee 
a.0 6.3 1.9 a.8 2.6 2.8 3.0 3.8 4.8 4.8 $.90 
MACH NUMBER 
Oata SET SYMEmML CONFIGURATION OESCRIPTION ALPHA ATLRON ELEVTR CANARD REFERENCE INFORMATION 
Q Ma96-MSFC AR11961-3 MODEL wee2ci2 10,000 0.000 # £9.600 0.000 snEFr 4.6225 S89.1N. 
maGG-MSFC ARIL9ST-3 MODEL wee2ci2 29.000 6.0060 90,000 -20.000 Lrer 1.5360 tN, 
Ma96-MSFC AR11961-3 MODEL WEEZCI2 30.000 06.009 G.000 -40.000 BnAEF 4.3900 3th, 
mage-MSFC ARI19495T-3 eOOEL wWES2C1I2 90.000 0,000 0.000 -609.009 XxMRP ' 2.4000 IN, 


CU3sies) 


YuURe . &.9000 tN. 
ZHuRP ; @.0000 tr. 
SCALE 80,0023 
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-0:38 
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i fel wiles 
BESS URE EMARE SR SERREERERS Se 
Be lay TT 


oe @S eee eee: eee 
bene =e. fae = eee. ase 


Pe eae ie stelle 
eve PLETE ae 


pet tt 


039, 0 0.8 : 2.8 zt : 3.0 3. 8.0 
MACH NUMBER 
Bata SET SYOOL COMM TEVRATION OC SCRIPT IGN ALOHA ATLRONM EZLEVIR CANARD REFERENCE tNFORMATION 
tt3e03¢6) -) M436 -MSFC AR1198f-3 >) wee2c12 40,000 6,000 o.000 0.000 SREF 4.0223 SaQ.tM. 
Cr3sient 496 -HSFC ARLI94S1-3 a) ae wee2zciz2 13.000 0,000 0.909 -20.000 LREF 1.3340 cM, 
CTSSLSED HAGE -HEFC AR1L29S1-3 wCOCL wee2zci2 390,900 0,000 0.0090 -40.9000 SREF 4.39039 UN, 
cusetes?) 4496-SFC AR119891-3 MSDEL WEG2ZCL2 $0,006 9,000 G.000 -460.6005 <x™AF 2.49009 tw, 
YMRS 6.090000 is. 
ZAP 0.0999 tm. 
SCALE 6.09023 
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LATERAL DIRECTIONAL STABILITY AT BETA= 0. DEG. 


i ee nt cies ee ae RRR SRR EERE CREE RRESA AES 
Dt 
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ROLLING MOMENT-BETA DERIVATIVE » DCBL/DB . PER DEGREE 


OaTA SET SYMESL CONF TGURATICN OESCRIP TION ALPHA ATLRON ELEevrTR CANARD REFERENCE INFORMATION 

C13913cG > 4496-MSFC AR1194@1-3 MeOEL wWBEZ2CI2 19,000 0,000 0.9600 0.900 SREF 4.86223 S$QO.1N. 

CUSB14H? mMa296-4SFC AR11981-3 MIDEL wEE2C12 13.060 @.9000 0.000 -20,900 LREF 1.3360 IW, 

€139191)D MaQO-MSFC AR11941-3 MOOEL wes2ci2 30,6006 Q@.900 0.000 -46,000 @REF 44,3000 IN, 

Cr381es> ™a96-MSFC AR1T1941-3 MEDEL weBZ2C12 $0,006 6.0906 0.000 -60.9000 xMRP 2.4009 TN. 
TMAP 9.06056 tw. 
zTMAP 8.9000 Tw. 
SCALE 0.0025 
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Ba eo en eae oh ioiota iak 
Sou ptt fret ee elo ep el oe bol rel (ohana 
: PT ETT TT 
S22 Shae es fete 
Eteclt ees 2 ae a 
Rae Sees a i | 
tT Lilti Ty. | tt | ral 
“*-B 6 a.s 4.0 2.9 2.0 3.6 3.9 4.0 4.8 4.0 





2.3 * 
MACH NUMBER 
OavTa SEY BY*OOL CONFIGURATION DESCRIPTION ALPHA ATLRON ELEvTR CAaNaRO REFERENCE .{NFORMATION 
CUSBLPF ) MSO -MGFC aARtiser-3 ROOEL WOS2¢C12V2 90.0090 0.096 6.000 8.090 SAEF 4 
¢T 381 6H> M496-NGFC aARii9cr-3 MIOEL weSa2Ccl12va 15.500 0.600 G@.000 -20.950 LREF i 
CU3sOLET) M4G6~-MGFC ARt198,-3 MODEL WEE2ZCI2V2 39.006 @.800 0.090 -49.090 6REF 4 
Ct3e201> MASE -MSFC AR11901-3 SO EL wOeB2ci2v2 $0.000 0.000 0.9900 -€0.0900 xMRP 2 

YMAP 6.90000 te. 
Tene a 
SCALE 9 
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LATERAL DIRECTIONAL STABILITY AT BETA= 0. DEG. 
SESESTEE= 
p++ —t b. 
Cae aes 
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= EERRRREEEEEEEEEEEEEEEEES 





ee ae ee ee ee tetas eee Re ee ee ee ee ee ee 
eh he er be el ee ee ee 
ee aS NY ST SRE a Ge eae ay a Te Ls a Sel Se De Ee 
ea a oe AS AR ee SN ES RT a NY Ge SAAN A ee as ST ees 
ar (a Ga as ee Ee Cs ae a Maes ee ND a a ee es OG ee ee te ee 
Pe ae ee de i ee ee ee ea a 
= =a ee et) aa ee Ae 1S es ee see = ee 
a ee a ae oN fel ea a ee 
a ae es ee ee. | es DO = 
= Ss ac, a SP AA WT RD RT RT CR, GAN RR ERD OR. Pn ERE A EE SR SC SG Ge ee 
Ee a A SA A a a a a A De He a 
= i Se es es eT AT GE) ee ae es ee ee es 


2 HK BG A Sw es To 
SU eS See ee eee 
SN A RE SD 


Oo Ha, OO Ge a 


Bas ae SD LS Cay SEs aa RE Gy es a Ca Gs HD ae A eee GD ms Se a= ee 
op ee ee cad ee me v 
a ee HE (a RS 2 0 ee 0 ee 2 Oe ee ee er ee ae Se 
ae) ES AL ES RS CR SR a es ae Ost CO Se ee Wes re OE Oe se es se 
‘SEE Ea AR ee 2 ee ee ee de ee er aE RE GE es ee a ee ee ee ee ee 
Bs EES EE LT LAA PE AY as I ST A a Ge Te A BS Se ee 
Po eH St == 


2 a en = Ee em ee | et | aw 2 a ae eae a ee: ee ee Gs | roy ft 7 {| ff 7 | | 
ee Se Se SS Se a ee eee Be he me 
5 SS Ee ee s,s ee = i ee ee eee ee ee 
ez ae ee a ee Cn Ga es Se 1. ae ee ee ee a es ee ee os 
a pl ee ee) a ea a 
aes ed a= Toy [| } Tf tT tT tT 1 ey] i ft ff TT Tt + | | f[ 
as Ss Se ee ee Se eS ee ee es = Se ee ee Ee ee ee ee 
a SE Ce) ee ae eS PP RE Se) ee ee ee ee es a ee ee ee ee Ee a ee Oe a ee a es es 
ey ee es ee ae a es ee se ia Gt ee | ty = i ee IE oe ee Poy 
| Po Toh de be ol he et ee eee ee ee ee ee ee ee 
oe as Sa Se ee mz ae = es ee ee eS) ee ee ee ee ee es ee es se ee 
poe oY te a hee ee et le St eS 20 es a es 
a Oa | oF | fol fie te oe a en tT 
es es ae es a ee on oe PO eT ee Ps Po ee eh ee 
RA A A GS ST Rae a eA CN Sa Rae Fa Ses a a ee ae ane ys ees eG MS aC Ke 
St le ee eT 
ze SS Re GES ae Sa ee ee es es Be a eS ee ee ae ee ee ee es es ee es Oe es es 
RE ER ae SE) RH NES aa NS OD RS as ae ee ee, BS Ee = wa 
PT ToT Tr el td le ee a Gn tan 
6.3 4.0 41.3 2.0 2.8 3.5 3.8 4,0 4.3 $.0 
MACH NUMBER 
CONFIGURATION DESCRIP TIGN ALPrmA ATLIRON ELEVTAR CANARD REFERENCE tNFORMATION 
M™496-MSFC aRit@ar-3 weOOEL WweB2C12V2 0.006 6.000 6.900 9.000 SRE 4.6225 B3Q.TN., 
MA96-MSFC AR11941-3 CDE LL wee2ci2v2 25.009 0.000 0.000 -=20,000 LREF 1.5369 InN. 
mMage-MSFC AR11941-S MUOEL WEB2C12V2 30.9000 0,005 6.000 -46.090 ®SREF 4.30906 tm. 
Ma96-MSFC AR1193¢-3 MCOEL wEeB2CL2Ve $0,960 9.9005 6.9000 -60.9096 xeRP 2.4000 IN, 
YRRP 6.0006 tN, 
THRE 9.90000 th, 
Scale 0.00283 
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: oral ol ee ele) of ee aed 
He dO 2 9 OS ed Os Sa 
a. Shia eee e eee eee eee 
Deo Nal aeons 
= meal 
6 ca ca a 
nee eer Tee 
ee i Ce ee eo eo 
COTE re 
Gl OG Se 
eee liek este alata 


PER OEGREE 


OCYN/OB . 
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ee 
-.020 
Bae 
ane 
i a 
PTT Tz TT 
ees TAT mia 
Reese eee | | 
Tit ETT TT TTT TTT it 
= BRS Se Se 
x PEt ttt a ti tT TTT TTT TT TT TT TTT TT ae 
, SEREES LET tit tT tT ETT TET TT TT PE TT TTT TLE CT ae 
090, 0 g.8 a.8 4.8 2.98 ‘ 2.3 3.0 3.3 4.90 4.8 8.8 
MACH NUMBER 
Oara SET SYMOMR COM EGURATION OCESCRAIP TION ALPHA ATLROM ELEVTR CANARD REFERENCE INF CRMATION 
CUSOLTF > Q M4S6-MEFC ARY1991%-3 MIO EL WESZCIAV2 a.9090 a.086 0.9009 0.9000 SREF 4.6223 32,1. 
(03@O1 6H» MaSE~-NSFC ARL1OS0-3 wot weG2ZCLZV2 135.000 9.0909 0.00G -20.00G0 LAEF 1.3360 tN. 
€a3atoe> & M4Oq@-mMSFC AR11931~-3 MOC wee2cizve 390.9000 9.999 6.0090 ~-46.000 BREF 4.3000 tm. 
«t3e2904> M4S6-MSFC AR11981-3 MOC. weGZCL2V2 30.0060 0.409090 6.900 -6€6.9909 xMnPF 2.49096 te. 
YuMRe® 0.90900 tm, 
ZMREP 99,0090 tT. 
SCALE 09,0923 
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pt Sed, Pe a ors eee Nee ie Le epol stai esled ea he et ae (led 
el ese ee eS see aS 
SES0 SESE RARER RRA See RESA REESE 
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a ia a a z 

Gi Els 

Sl mo 
anaes SIE eal 
- oe ee ebdachise 
Gigiel lei Bee ea 
a a al 
A VE Ga GO 
= BO a 
REGS thee ese ee eee 
i HS A OR 5 OO 
me Bee ai obe leh ic tata tahs 
ae a Bele eel lol eefojod elo 

6.90 0.3 1.0 4.8 2.06 2.93 3.8 3.3 4.6 4.3 3.9 


MACH NUMBER 


Oata SET SYMEDN CONFIGURATION DESCRIPTION ALPHA ATLRON ELEVTR Canard REFERENCE INFORMATION 


CISS1 TF } Qn M496-MSFC aRii9e1-3 MOE L weSzC12v2 9.000 0.000 6.000 0.000 SREF 
CL3914H) Ma96-MSFC aR11941-3 MABEL wet2cieve 13.000 9,009 0.300 -20.600 LREF 
CL13eie9r) @ MA96-MSFC ARL1941-3 MODEL wER2C12v2 39.000 0.9000 0.000 -406.000 SEF 
cr3a2zo0) 


+8225 SQ.tM. 
» 3360 th, 

» 30606 IN. 
.4000 tN. 
-0000 TN. 
-8000 TN, 
-0025 


M496-MSFC AR11981+3 MODEL wee2ci2v2 $6.000 0.0090 0.000 -90.900 xMaRe 
yYuR® 
ZNRe 
SCALE 


oooNn ara 
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Bata SET SYMBOL CONF IGURAT ION CESCRIPTION 
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SREF 
LREF 
BREF 
KMRP 
YHA 
zZHRP 


SCALE 
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“ ey SS a 
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M/ZH NUMBER 


DATA SET SYMESL 


C13se1F) a 


(8394161 
(Useere. 


CONFIGURATION DESCAIPT ICH 
MASE -MSFC 4A119481-3 mOOEL 
MaS8-MSFC AALI981-3 mOEL 
M496 -MSFC AR11941-3 MODEL 


ALPHA 
0.005 
20,000 
-10.000 


AIL Aca 
9.000 
0.090 
0.000 


WER 2011C12v2 
WEE2O11Ci2v2 
WEEZT1IC12v2 


7 


CLEvTR 
68.000 
6.099 
9.00060 


CANARD 
6.000 
0,009 
0.000 


REFERENCE 


SREF 
LREF 
BREF 
xMRP 
YRRP 
zZHRP 
Sscace 










TNFORMATION 


4.6225 
1.5366 
4.3000 
2.4000 
0.0000 
60,0000 
6.0025 
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cal 
ee a a See neeree 
TTL ee RReee Rese 
dete p eee ee ye ia 
PET TTT a a Sakae eRERES Pa 
SEnaeee Zena ShaeessS 
a.8 3 4.9 


YAWING MOMENT-BETA OERIVATIVE » OCYN/OB » PER DEGREE 


2.0 2.8 3.0 3. 
MACH NUMBER 


OaTa SET SY*BOL CONFIGURATION OESCRIP TION ALPHA ATLRON ELEVTA CANARD REFERENCE INFORMATION 

crseat?)d Q MaSe-MSFC ARL1941-3 we OE WEBZTLICLAVZ 9.096 0.090 9.990 0.000 SREF e223 SQ.EM. 

qu39ei6) m496~-M3FC ARL1981I-3 wiOEL WEB2T11C12V2 19.009 0.909 0.0600 0,000 LREF $3460 UN. 

«tseeit?> © M496 -MSFC AR11990-3 wAOEL WEBZOIICLRV2 “19,0906 9.909 6.6905 6.000 SEF 39099 tm. 
xMRO .4006 Im. 
YMRP .9000 tm. 
ZMRP .90900 TA. 
scale 0023 


aqaoonwa~s 
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Pe tS eGR Eee Be Cee Sees Se eee a? ee 
coed CO 8 0 3 FO a a 8, 
Bee yt ooo Nieto ie ea el ele hole 
COCOA 
sheen SRE AOE eS See Ae 
0.9 0.5 1,9 1.9 2.9 2.8 : & 4.0 4.8 . 
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MACH NUMBER 


DATA SET SYMESL CONFIGURATION DESCRIPTICM ALPHA ATLRON) ELEVTR Canard REFERENCE INFORMATION 
qtsaaiFr> Ma96-MSFC ARi?94a1-3 wOOEL WES2G11C12V2 6.000 6,000 6.000 0.000 SREF 4.6225 Sa.th. 


Ct3Beaarc) maae-MSFC aRi1941-3 wAEL wEEZS11C12Vv2 20,060 6,006 6.000 0.000 CLREer 
C73a8eit) © M496-MSFC AR11991-3 wIOEL WEB2ZO11C12v2 “10,900 9.000 6.000 0.000 @REF 


»3366 IM, 
-3900 TN. 
RMA -40090 TM. 
wuRP 
zMRP 
Scale 
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eee RaS es 2 al betes RRRESERE 
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. BERS eEe BUah eee ees ceseeeeeeees 
"Yc 0.8 1.0 2.3 2.6 2.8 3.0 3.3 4.0 4.3 9.0 


DATA SET syeect. COMF IGURATION DESCRIPTION ALPMA ATLRON ELEVTR REFERENCE INFORMATION 


Ctse2e2r> Q M4age-MSFC AR11981-3 MOOEL wSe2 0.000 0.000 6.6000 SREF 
41380220 > 
(t3eazan) a M496-NgFC ARLISOI-3 MCOEL we2 13.000 0.000 0,000 BREF 
€C3SRBRED 


7.7008 SQ.0N., 
M496 -NOFC ARL198T-3 wIOEL w3682 10,000 6.999 0,000 LREr 3.1706 ot 
4.3929 tH. 
M4 SG -MOFC AR11901-3 wlOEL we2 30,000 6.000 0.900 XMRP 2.40090 In, 
YMRe o,q09000 tm, 

Z4RPF 9G 

SCALE 8 


.9060 CN, 
9028 
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2819 


-.910 


- 0145 


-.030 


-.033 


-.640 


SIDE FORCE-BETA DERIVATIVE » OCY/OB . PER DEGREE 


-.0485 


DATA SET SYMON 


CTRaZ2F ) 
CL3s22e ) 
CT3S822n> 
Crss22ec3 


8 


CONF IGURATICN DESCRIPTION 


MAaDE-MSFC 
M496-MSFC 
M496 -HSFC 
M496-MSFC 


AR119481-3 
AR11981-3 
ARL1941~-3 
AALTSS1-3 


MIDE L 
MOO EL 
MOEL 
WOE L 


LATERAL DIRECTIONAL STABILITY AT BETA= 0. DEG. 
Cl eS Be 


MACH NUMBER 


ALPHA 


96.060 
19,000 
+§,000 
390.900 


ATLRON 
6.900 
09,000 
0,000 
0.600 


ELEVTR 


0.000 
0,000 
0,900 
@.000 


ia 

= 

= 

| 

eS, = 

1 ae 

Ee) ca! 

Yd = 
4.9 4.8 ¢.0 

REFERENCE INFORMATION 
SREF 7.7005 SaQ.tm. 
LAREF 3.1760 TN, 
BREF 4.3920 IN, 
KMRP 2.4900 Tk. 
YHRe 9.96000 TWN, 
ZMRP 6.900060 tw. 
SCALE @.0025 
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Bertt 


LATERAL OIRECTIONAL STABILITY AT BETA= 0. DEG. 
ot Be Sl 






ee a ee eae bape ck beh a te | 
n ae eed eae ood ays Ped 
x BERRA AR TRESS TAREE 
ie EES Ree Seae 
> 
OQ 
© 
faa) 
4 
ee -000 
& 
o 
La} 
a | 
x 
uj 
Qa #£-~.008 
2 
m 
a 
~“ 
z 
- -.9010 
ww 
(| 
t 
lis 
> 
CY 
— 7-018 
< 
> 
= 
@& 
iad 
a x 
-,080 
= Py ET Ett et tT fT CT 
a1 ERR aR 
a Re 
sa 
taj 
= -. 
5 =o a ai 
ae ae 
2 g ia ai 
= i i a is 
= ea, -LLtttiti tr Fy 
~ "09% 0 0.8 4.0 1.8 2.0 2.8 3.9 
MACH NUMBER 
GaTaA SET SYMBTA = COA IGURATION DESCRIPTION ALPHA AILRON ELEVTR 
(t3eeerr> w M496 -MSFC AR1I1981-$ eeOEL woB2 0,000 0.000 6.000 
CeseazRc) mage -HSFEC ARLI94SI-3 86 DEL wB2 16,090 0.000 6.900 
C13e0aRH? & O96 -MSFC ARIL9S1-3 MIOEL wSe2z 13.000 0.090 o.000 
ciseaer> ™496-MSFC AR11941-3 MOEL w38z 30.900 0.000 6.000 


REFERENCE INFORMATION 


7.7003 SQ.tM, 
3.2700 2 Ih, 
4.3920) IN, 
2.4000 tN, 
G.a000 stm. 
G.0000 = tN. 
0.0025 
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pie. cet 


LATERAL DIRECTIONAL STABILITY AT BETA= 0. DEG. 
ere eee ep rd 





(BODY AXIS) 


PER DEGREE 
Q 
£ 


OCBL/08 


ROLLING MOMENT-BETA DERIVATIVE 


‘ .002 Bee 
ee 
ze Pt 
aes ial i es 
—— ope 
ERE BEE 
‘ ie Bae RS 
es TT 2 Seca 
st as zee 
[i me BES 
ane Ge | | Zee 
oe Ie yeeaalelea|es we ta 
| | Be es Peels 
Ez eel ae ae eae 
BERR ae ae RE 
oa GO OS GC lO sk 
ze Le ER ee ee 
Ee aa se Ze ae 
| | ae ie aie kee ez 
ae BS iS sarsr Sea slots 
et) ai | | ea SERRE 
fp ae a nn PET TT TT 
ae Pa Ee 4 | BE a BRERESE 
ee Se Ze eae eA ef | ee SER RAR 
a.0 0.5 2.0 2.3 2.0 2.8 3.0 3.8 4,0 4.8 $.0 
MACH NUMBER 
DATA SET SYMETL CONFIGURATION DESCRIPTION ALPHA AILRON §=ELEVITR REFERENCE INFORMATION 
Crssz2r i W M496-MSFC ARit9st-3 wIDEL wSE2 6.000 0.000 0.000 ener ?.7005 SQ.tN, 
¢13s22c> Ma9G~-MSFC ARIL19481-3 meDEtL WER2 16.099 6.600 08.000 LREF 3.1706 Iw. 
CESSBZH> MaSE-HSFC AR21981-3 MDE L wel2 13.6009 9.009 6.000 GREF 4.3920 tN. 
Crsezezi? a made-MSFC AR11981-3 MOEL wSB2 36,000 6.0909 6.000 KMRe 2.4050 tN. 
THRE 0.60000 Th, 
rune 06.0900 IN. 
scace 6.0025 
PAGE $77 


Be wit! 


CP/02 


LATERAL CENTER OF PRESSURE 


-% ..8 
BSS Sek eRERRERERERRES 
ea Ea oe ia Hs ea x 








~*-%.0 8.8 ° re 
MACH NUMBER 
Gata SET SYMBOL COMF IGURATION OESCRIPTION ALPHA ATLRON ELEvTe CANARD REFERENCE INFORMATION 
Cr3as7e" > MaSe-MSaFC afii9e1-3 MOOEL WwEHS2ZC1IZVE 0,000 0,009 o.a000 6.90909 SACF 4.4223 sa.th. 
¢13es7e5 ™496-MEFC aAAtiser-3 MSOEL WOEHE2Ci2V2 340.006 06.0090 0.000 go.99090 LREeFr 1.33606 In, 
Ct3e3e> 4496-MSFC aA12981-3 MOOEL WSHBECi2v2 13.000 6.000 0.000 -29.999 eREeFr 4.3000 tn, 
€t3e3et> M496-M4EFC AR11981-3 MODEL wEnHB2Ci2v2 390,099 0.900 0,099 -49.999 xMRe 2,4099 IN, 
1306403) M496 -MSFC AR11901-3 MOE L wOne2ct2vz2 $90.099 9.099 Qg.9990 -40,.009 YMRP 0.9099 tw, 
7MRE 9.90009 ™. 
SCALE Q.9025 
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LATERAL DIRECTIGNAL STABILITY AT BETA= 0. DEG. 


-G10 BERR eae Ree eRe eee ew SS Gi oe oe Be ee ee BB 

SS SS Se a SS Se Se as Ses eee ee 

SE cata Aes Rew ene eee eee eae es 

a RS A EL NS Ne Se) LTD Ce A NS yO Se Ga Ee Gs Se 
EEE SES, as HA GY GEE EEN EY SN SS GE A EER aT SE GR Ss Se SO Se 
ae a a ee eee ee | el ee 









-.019 





ves ee eS 


eS es ” A Ce baad 
ed EE AR a Es AE a wae a A GR Sn <i BNET A GR RO ee Tae NS ne ae aes I A es 


-,.020 
ho -O25 
~-,036 


-.035 





SIDE FORCE-BETA DERIVATIVE . OCY/DB - PER DEGREE 







| | 
am my Ek OE ee a ee 
=-040 mma ee ee eee 
= ee ae es SS Rs Ss Se ee en 0 
ee ae es ES a se ee De se eee TT |TTtfsttiy fT ytTrrrtry ty tT th mi 
ee EE) RE RET We Pa CE) SES OG GT) Se a roe foo dee ee ft = eo od =a) 
utege zs SRS aS aay OR) SSS MLE) GARTER CAME NSD GT) NT GRR Ga SA vy am MEY SEES OA CR aed GR eT RT ee a a es Se 
: 2 EAE RE SR ARE: a Rd ST NG RR Se ES Se ER CS NT HS GE es US a a ee De 
pe = ie ee a ee es se ee Se as ET RE eH NS aD eae PS) GA GR RT Cd 
ee a ee ore tt tt ty} a 
A DE] CA) RD OE GRAN GRE GRE CHUA CRED SS GRR GR] REE AES AR Ge RRs Re ea DH = Ge 
-.0 Se te oc oh ke ee ee 
-080 ee a Ee AS A SS a A a ae Se a a ae Ge 
5S ES TE AN END OE CS CER SE SS See a Wa RT a A RNG a SA GS ee 
2 SAS EN SS aN Ak GG A a es a RS NT ve aes SR a Se 
ee AS GRE ER ES GS A RE) RT AS es A tet a aD a RED ne ea ea es ee a Ws ae Se Se =e ee 
SE RE RS RMN] a GARG NS SL ae ia) Ge a Se ee ee ee a Be ee 
O58 aes SY REE NS GS NMS eT Uae SS Same Cee ee SO Ge ee 
ee eel Gay EN Ree ea as as aT eM as EE ee ss Oe ee ee 
ee ee ES PRES CD GER. GS aa GRRE RED aS RS A aS RES ee SS Ss ee ee ee 
= a ee a ae RS RE At See RN ES) RN a GAS Re ee Se a Se ee ss ee Se ee 
-.0¢0 a i Pe tat to. | TP ee ed ddl Ld dd Ed 
" 8.0 a.s 2.0 4.8 2.0 2.38 3.0 3.8 4.0 4.3 3.0 


MACH NUMBER 


OaTa SET SYMESL CONFIGURATION DESCRIPTION ALPHA ATLA ELevTer CANARD REFERENCE tNFORMATION 

CEBASTF > R Mage-MSFC AR11961-3 MOOEL WEMBZCI2ZV2 0,000 0,009 5.000 6.090 SREF 4.6225 BQ.TN. 

CE393S76) Mage-MSFC AR119481-3 wIOEL WEHEZCI2ZV2 16.000 6,000 0.000 0.006 LAREF 1.5360 tN. 

€t3$834") Ma9B-MSFC ARL1I98T <3 eIOEtL WEHBZCL2V2 13.000 0.990 0,005 -20.005 BREF 4.39009 in. 

CT3S430r) M4S6-M3FC aRiisat-3 MIDEL WEHB2ZCI2V2 30.9060 6.000 6.90060 -46.9006 xMrke 2.4000 IM. 

(1398499) maSe-MSFC AR11961-3 MODEL WEMBZCL2V2 $9.0006 0,005 6.000 -+-6€69.000 Yere 6.0006 Im. 
ZMRP 6.059006 TN, 
ScaLe 0.0025 
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tg] 


(BODY AXIS) 


YAWING MOMENT-BETA DERIVATIVE . DCYN/DB8 . PER DEGREE 


LATERAL DIRECTIGNAL STABILITY AT BETA= 0. DEG. 


«G40 


-908 


-.616 


(tse3r77) 
¢t3e3r7e) 
€t393G> 
C13e39t> 
€t34eG)> 


% & ARE Se 
Ae eee CaaS ae eee ee eae tee Seeee 
SERRE RRA. = eter eee ele te Wee ey ee re 
re rch eb elole | tha tee dae Aaa ee ces 
Seba RSet PARSE eee ES REREAD Ree 
SUE RA Seeks Sees eae ERE Eee ERR Se SER SAE 





ERE Be 
ee bsibe fal es 
{| | | zee Bz 
eee Zee | | 
ZEERES EEREEER | | Ee 
te fi 1 | ft ft Ree Bz ze |} 
030, 0.8 :.0 1.5 2.0 2.3 3.0 3.3 2.0 a.5 8.0 
MACH NUMBER 
Gara SET SYHMOA COMP IGURATIOCN OESCRIPTIGN ALPMA ATLRON ELEvTR CANARD REFERENCE INFORMATION 
4a9e-MEFC AA1198f-3 wlOEt wene2cizve 0.9099 6.9008 6.008 6.9000 s$rer 4.6225 sa.t™. 
4496 -4SFC AR1196I-3 eAOtlL WEMGZCLI2V2 19.0900 6,000 6.0095 0.9900 LAREF 1.5360 tN. 

8 ™496-MERFC AR1190. -3 woIOEL wEHBZC12V2 15.900 6,099 6.90590 -+-290.990 Greer 4.3000 tm. 
mage-MSFC ARIL94ST-3 >) 4 WEHOZC1iZV2 39.0060 6.9090 9.699 -496.990 xMRe 2.49005 th. 
mae ~-MSFC AR119601-3 wZOEL wenHBaci2v2 30.000 9.9000 6.9900 -66.0060 YMA a.,0000 tw. 

° ZMAP 6.0009 Is, 
Scac_e 6.0023 
PAGE $80 


grtt 
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(BODY AXIS) 


ROLLING MOMENT-BETA DERIVATIVE » DCBL/OB . PER DEGREE 


-002 


«000 


LATERAL DIRECTIONAL STABILITY AT BETA= 0. DEG. 


sed sooo pease sues Peunctanssntrseesaeseesaeeses 
epnus sebes Uebel Casey USced socss snes sn sceeses 








806 





2006 


-004 






.004 


BESREE ME? JERR 
eee eee. eee eESe aR Bi 
Cte tt 


Bez ae ene eee ER BES er. SREB ERESEe 
pity tty Zaeae 


Passel | 





Eee eee REAR eR RABEEES RARER 
Ree 
ae 
.008 ae 
Pt yt 
BREE 
hee eae eee 
a felts ee SSeeeneeeRee 
6.0 0.3 1.9 2.8% 2.6 2.$ 3.9 3.3 4.0 4.93 8.2 
MACH NUMBER 
OaTa SET STHEM! COMFLGURATION DESCRIPTION ALPHA ALLRON 8 ELEVTR Canard REFERENCE INFORMATION 
CESS3rF > MaQoG-MSFC aARitaat-3 MoOEL WEHE2C1I2V2 6.900 6,060 6.006 6.060 Sater 4.6225 $aQ.IWN 
«t3es7Cc) Ma9GE-MSFC AR11941-3 MeOEL WEHEZCIZV2 40.000 0,000 o.cag 0.090 LREF 41.3366 TM. 
€t3esaH) MASG~MSFC ARi1igast-3 wWeOEL WEHEZCL2V2 13.000 6.900 6.000 -20.690 SREF 4.3000 IN. 
CT3S39T> 8 MASE -MSFEC ARL198T-3 wIOEL WEHS2CL2V2 396.600 9.0090 0.006 -46.000 xMRe 2.4000 Im, 
Ct34anu} MaQG-MSFC ARLI9ST <3 MODEL WEMEZCLe V2 $6,000 6.099 6.065 -60.60090 YMRF 0.606000 TW. 
zMRP 9.0000 tw. 
Scale 0.90025 
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presi’ 


LATERAL DIRECTIONAL STABILITY AT BETA= 0. OEG. 


CP/D2 





cad P| Pere Ss 


im: eer tuto eloaase SEERUVASKES SERRE 
saccsssaeenesseesessaseeenssedeseereseaseser seus 
Sant =o GRUGGSG000-SGG0008SS00000 See e Reese 

aaa ERASE 


LATERAL CENTER OF PRESSURE 





-9.58 
-1.9 
-4.8 
“8-4 is : 
MACH NUMBER 
Oata SEY SY™eOLU CONFIGURATION DESCRIPTION ALPHA ATLRON ELevTar CANARD REFERENCE INFORMATION 
CTVessF > Ma49G-MSFC AR11981-3 MCOEL WSHB2C12 6.900 0,000 0.9990 0.090 saeF 4.6229 32.1. 
«t3e33e) maee-uSFC AR11981-3 eOOCEL WEnMB2C12 19.000 6,606 0.009 90.0996 LAF 2.33690 cM. 
(138e34n} ma9e-MSFC AR119861-3 MODEL wOH82¢C12 13.060 0.06090 9.9990 -26.0990 @nrer #.3000 IW, 
€r3esst> M496-NSFC AA1L198 1-3 MOOEL weHB2ci2 30.000 6,009 6.999 -40.059 #£xMRP 2.46000 tN, 
«t3e30 1) maoe-MSFC aR11961-3 MOOEL wWEmMA2ZCI2 $G ,600 0,000 90.999 -€0.990 YMREP 9.990909 tm. 
ZMRP 0.0000 th, 
SCALE 0.0029 
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LATERAL DIRECTIONAL STABILITY AT BETA= 0. DEG. 
BE. 


28035 

-095 
~.603 
-,0158 
-.015 
-,020 
-.O25 


-,036 







~-.033 


SIDE FORCE-BETA DERIVATIVE » OCY/DB8 » PER DEGREE 

























Pt te et 
= Ss Ee Ss es ee ee es 
ae Ss EE a ST se ee mz 
ee Se ee es eT ee Ss Se |__| 
2 5 PE ES A) Re eG Ge ee 
. a ed Lo bale ie ee 
SE ae AS CE SSS ce AR Gy ee ee ee 
ee eh et 
ee es a Ee se 
~.048 ee ae NS a (es es eS Ge Ee a ee ee 
* hs SS SE ae: SE A A NN GR a A Sy a a FC SE Rs a ee 
Eee Sete Lee i ee 
ez ey OS a ee ee eo ee ee oe a a a 
ee Be ee ee ee ee SL Ld eee 
rr hE, A SS ee tet fd ee ee 
7 ttt tL LLL ILL LUL Let LL) eee 
Tote hie ie dt i ee Se ae ae ee ee es es ee 
es eS ey Sas) CE RS SS SR CBG) ED ANS a SD GO HG es ae ee ee ee ee se 
ot et ee zp ae A ee as ee 
See a SS SS A SR A ee Pe == ma ee ee oe ee 
. iS Soe Daa OS Se Se AL OS ae OO ee oS ra ee ee ee ee 
Pe AE SN ER RA eT es Ge ee on ee ee SE ee es es ee ee es aaa ee on es ee 
ee Sa A CE Cs a Fe Se a Se ee ae ee ee ee ee Eo) | ft a ee 
Cee De a ee Ce ee es Se Ga a es as = mon = ia |} cf 
Hee a Giz ae Re Gas lle ee ie GP 1 i et ae |) = a qm a ie 
. 0.0 0.8 1.0 4.8 2.0 2.3 3.0 3.8 4.8 4.3 9.0 
MACH NUMBER 
Data SET SIME COA IGURATION DESCRIPTION ALPHA AILRON 8 ELEVTR CANARD REFERENCE INFORMATION 
C1T3A3S3F) W MaS6-MSFC aRi1941-3 MOOEL WEMB2C12 0.000 0.090 0.000 0.000 SREF 4.6225 Sa.tn. 
C13433¢} a2 SE-MSFC AR11941-3 COE WEMB2CL2 40.0060 0.000 0.605 0.9000 LREe 1.33¢6 IN, 
Ct Basan?) ma9e-MSFC AR11991-3 DEL WEHEZC1I2 49.006 0.009 0.009 -20.900 aReEr 4.3000 tN. 
CISS3SI) mage-MSFC AR119481-3 MODEL weHs2ci2 30.000 6,009 6.005 °-406.000 xMNAP 2.4000 tH. 
238365 M43G-MSFC aRi1961-3 MOE L wEeHB2C12 $0,000 0,090 0.000 -690.090 YeMRP 0.0006 tN. 


‘yy 


zZmRe 
SCALE 


@.a000 
@.0025 


EN. 
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wr 


LATERAL DIRECTIONAL STABILITY AT BETA= 


010 


~.0169 


- A413 


YAWING MOMENT-BETA DERIVATIVE » DCYN/OB » PER DEGREE (BODY AXIS) 


OaTaA SET SYMBOL 


CLBSSsr > 
¢€239336) 
CESS sare? 
CUSassir 
«t3e3sest 


8 


CCAP IGURATIOM DESCRIPTION 


4 9G-MSFC 
™496-MSFEC 
M496 -NSFC 
ma9e-MSFC 
m49e-"SFC 


ARLILSSI-3 
aW1199t-3 
AR1199T-3 
AR1134t-3 
ani1961-3 


MIOEL 
MeOEL 
eOOEL 
eDEL 
MODEL 


weneeciz 
wens2ciz2 
wenHe2eci2 
weHB2ci2 
wene2ci2 





Q. DEG. 


MACH NUMBER 


ALPHA 
9.000 
19.006 
13.000 
390,900 
30.000 


ALLRON 
0.0900 
0.9006 
9.900 
0.060 
0.000 


CLEvTR 
9.900 
9.0900 
9.006 
0,600 
9.900 


CAMARO 
0.000 
6.009 

-26 000 
-60 ..900 


SReEFr 
LREF 
BREF 
XMRE 
YHRe 
zmaneP 
Scale 


44,8225 
4.93360 
4.30090 
2. 
be 
9 
> 


4000 


~0000 
-9906 
-0023 


PAGE 


~~ 


Ree aeeSe 
Pry 
Raa aease 


384 


erst 


LATERAL DIRECTIONAL STABILITY AT BETA= 0. DEG. 
ee ee 
SELES ARSe Ee 





(BODY AXIS) 


006 


.604 


PER DEGREE 


-062 


«900 


DCBL/OB . 


-.O02 


5.5 


ROLLING MOMENT-BETA DERIVATIVE 


Q 
e556 : ; : $.0 
MACH NUMBER 
CaTa SET SYMBOL COMPIGURATIGN DESCRIPTIGN ALPHA ATLRON CLevtTa CANARD REFERENCE INFORMATION 
Cr3Ssssry M496-MSFC ARLIGSI-3 MOOEL WEHEZCIZ 6.600 0.090 8.900 0.000 srRer 4.8225 SQ.IN. 
C1T3833C) M496-MSFC AR119481-3 MUOEL WEnWRE2C12 416.6000 0.000 0.600 6.090 Laer 4.3360 IN. 
C13Sssan? mMaSe-MSFEC ARL1I9S(-3 MOOEL WEMB2C12 13.000 0.900 0.9090 -26.9000 BREer 4.3000 IM. 
CI343S51> Ma96-MSFC ARLt9SI-3 MAEL WEHEZCI2 30.900 9.90900 0.000 -40.050090 xmnrp 2.4000 tn. 
139361) MASE-4SFC AR11941-3 MOOEL WEHEFCI2 $0.¢600 2.000 6.9000 -66.,000 YMRe @,0000 Im, 
ZueRP 9.0000 tw, 
Scale 0.0025 
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CP/0O2 


LATERAL CENTER OF PRESSURE 


Bera. 
7 —— oh, 


al 

faye Ee SEEee2 
Pent tT 
BRR EA 


OaTA SET SYMBOL COOP ITGURATION DESCRIPTION 


(tye2zy 
(£30236) 
413823) 
(£3eest> 
(£3ez3s) 


Q 
& 


M496 -MErC 
4406 -MBFC 
4496 -MSFC 
MA9G-MSOFC 
M496 -NEFC 


AR11981-3 
aRi1196t-3 
AR11961-3 
aAR11901-3 
AR11961-3 


MODEL 
MOOEL 
MOOEL 
MOOEL 
MOOEL 


weez2vi 
wee2vi 
Wee2zvt 
weszvt 
wes2vi 


MACH NUMBER 


ALPHA 
6.000 
10.0600 
13,000 
390.000 
$9,000 


ATtLRON 
0,990 
0,000 
0.9000 
0,069 
0,006 


GLevrTer 
0.9000 
0.900 
9.90090 
9.909 
o.000 





REFERENCE INFORMATION 
seer 7.7008 80.1% 
LREF 3.1700 the, 
BREF 4.3920 IN, 
XMRP 2.4000 he. 
yHRP 0.0000 Im, 
Z™RP Q.0060 stm. 
SCALE 0.00Rs 
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5 .000 
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Lil 

QO # £-.00s5 

»> 

CD 

© ~.010 

~ 

> 

wc) 

CO feats 

LJ 

=> ~.0z0 

— 

< 

> 

— L025 

ia 

Lil 

OC 

< = -.030 

| cmmed 

LJ 

m 

a -,0345 

C) 

OY 

© 

LL +L ae0 

lu 

© 

OW -.045 
-.050 
-.0395 
~.060, 5 


OaATaA SET SYMECL 


CI3923F } 
qt3as23c> 
(T3sS23H) 
qr3ys23r> 
CT3S233> 


& 


TRECTIONAL STABILI 
me =e 


pro 
SRS me Sema 





CONFIGURATION DESCRIP TICN 


ME968-MSFC 
maSe-MSFEC 
m496-NSFC 
4496-MSFE 
4496-MSFC 


A4AR11981-3 
ARIL19481-3 
ARN11941-3 
AALISS1-3 
4R11991-3 


WOOEL 
MOOEL 
MOOEL 
MOOEL 
MOIOEL 


WSE2v1 
wet2vi 
WSE2vi 
weB2Vi 
WEE2ZVi 


TY AT BETA= 0. DEG. 


MACH NUMBER 


ALPHA 


0.009 
190.900 
13.000 
39.000 
$0.0006 


ATLRON 
0.6000 
0.600 
6.090 
6,000 
90.000 


€LEvTr 


o.600 
0.930 
0.000 
6.900 
0.900 





REFERENCE INFORMATION 


SREF 
CRer 
qacr 
RRP 
YuRP 
ZuRP 
SCALE 


7.7008 
3.1700 
4.3920 
2.4000 
0.0006 
6.9000 
0.0025 
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YAWING MOMENT-BETA DERIVATIVE » OCYN/DB + PER DEGREE 





Be 
¢ <I E EEE 
“099, 0 o.8 4.0 


4.58 $.8 


OaATta SET SYNSX CUM IGURATION DESCRIPTION ALPHA AILR&O = =6—ELEVTR REFERENCE LNFOAMAT ION 

(T3823 > w MAG -HSFC ARLL9481-3 wt wee2zve 9.900 9.0090 9,000 SREF » 790s SQ.M. 

(134236) M496 -MSFC ANi194t-3 wOEL wesevi 16.600 0.009 9.090 LREF -1700 th, 

C 13923) 4G -MSFC aRnii9si-3 wOEL wee2vi 13.000 9.900 6.690 BREF -3929 tT, 

stsexzst> Mase-MSFC ARLISSI-3 MATL ws82vi 390.9000 0.0090 9.900 KeRP .4066 TN, 

tt3s2zsa? M496-MSFC AAL1L9BL-3 wat WeE2vi 30.000 6.099 a.900 YMRE .9000 th. 
zuRP -9006 thm. 
SCALE 002825 


agagoneusd 
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LATERAL DIRECTIONAL STABILITY AT BETA= 0. DEG. 
ie scenanenaese oa Rett tt 
ces eeee bed Es 





PER DEGREE 


OCBL/OB . 
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x wos Py} eT tt ty eae 
= gan See ESSERE ERE RERESEEELS 
aa ice: ck PREECE 
oO. Pee Ee eM ee Pal ie eae Paleo ie ieb i dees le (ear dead. bee eat] 
@ Pore eee ee RAVER EAR SAARI SAEZ eRe RRR eee 
e004 
.ao02 
Ra SEREE 
ttt} {FH EA 
eres OS a APPT COC eer recaps 
BREESE SERENE nee SER tE TT 
nates SET NER LIAO OTF SaeeReUNSREED 
° FEE RRS EE EH FE 
ae Seen EES Se 
en ERR SR eER & =a a —~ 
: a ae 
> | 
~ | 
. ccnneane a : 
= | f || a | | | | | | 
Wo let) a Ha ae 
: Pree coer a 
za 
ws PhS H i ole 
5 Bide a Pl eiaeal rahe 
ae Se ame a ae LATA Pei 
© else telsletal a i el ae 
= ttt tt tt epee ed Ee Pt dy RE 
+ a a COAT im 
= o,a o.3 2.0 4.8 2.0 2.5 3.0 3.8 4.6 4.8 $3.9 


MACH NUMBER 


Data SET SYMESL CCAFIGURATION DESCRIP T ICN ALPHA AILRORM 8 ELEVTR REFERENCE INFORMATION 

CTSESSF 5 MAGE-MSFC AR1L198T~-3 wD EL wse2vi 6.900 9.06006 0,099 SREF v.7005 8Q.1N, 

C13S823c > MAaSE-MSFC ARL19481-3 MIOEL wee2vi 106.000 0.000 6.006 Laer 3.1760 IN. 

CL3923m4) MaS6-MSFC ARI19461-3 MOAEL waBb2vi 15.000 0.060 6,006 BREF 4.3920 thw, 

CI38231> MaS6-MSFC AR1I1941-3 MOOEL WaB2vi 30.000 0.090 6.000 RMRP 2.4000 TN. 

CtT3asz3ss> MaSG-MSFC ARi1991-3 wWIDEL wSP2vi 30.000 0.999 0,000 YRRP 9.0000 TN. 
ZuRP 68,0000 tN. 
SCaALe 8.0025 
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{tSe2zet } 


LATERAL DIRECTIONAL STABILITY AT BETA= 0. DEG. 
. poserssestcesrs 
Be EAS aReee 
tthe BERSeaeeaeSe 
cea es Rk GREER ARRAS EREe 
Shee ee Rees 

Leet h Eee Ss CRS See RSA eR 



















-1.0 z 
iol 
ag x 
Ee | a 
eg PT TTT PT TT EB 
REGRRER SRR EZERERE me 
rTTiT iri Tite titi to ae ae 
Ea PR eR Sees za me 
a Pelee Plew de dar ae Re 
TT TT TTT tt et TrtTTTitiitti ti tl tt Lt ia 
“*-% 0 o.9 1.0 1.8 2.0 2.5 3.0 3.3 4.0 4.8 $.0 
MACH NUMBER 
OaTA SET SYMBOL CONF TGURATION OCESCRIPTION ALPHA ATLRON CLEvrTR caNarRO REFERENCE INFORMATION 
¢ ESOR4F ) Ma96 -NaFC ahitser-3 wOOEL WSB2ciz2yvi 6,000 0.9006 6.006 6,009 SREF 7.7008 8a.T%. 
€t3s2e6) MaQe-NSFC aWit9ert-3 wOOEL wSO2ci2vi 10.006 6.6090 6.9000 60,090G tLREF 3.24706 TM, 
(13825) maOe-MSFC AR11961-3 ROOEL weas2ci2avi 413.006 0.006 9.0990 -20.0909 BREF 4.3326 TM. 
a mase-NSFC 9 ARLISEI-3  HOOEL weeacizvi 30.000 0.000 0.000 -40.000 xmAP 2.4000 IN. 
YuaP 9,.,0009 th. 
ZTMRP o.0600 th. 
SCcAL€ 0.0023 
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eas Ree See SS eas Be ee a Mh eee, pe 
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Sens sbeesicasasaressese2=222222ee2tastsesce esse 


aan Saeee Se ees eee Sees eee See ee Sea eee 
RRR RRR EEE EEE EERE EEE EEE EEE EEE Eee 
BEE EEE REE EERE EEE EERE EEE EERE EEE 


BEE EEE EER SEE EE a Sera 
et tt cee et st Gn ae tt at a SG 
SER EEE REE EEE EEE EEE EEE 
BEES EEE EEE 
BEER EERE EEE EEE EEE EERE EEE EERE EERE EEE 
SEE Ee 


ae as ey Sa ST a SE ee ee ey Sn a ee Se ee es ee 
ee ee oe ee ee eS ee ee es ee es es ee es 
Poe a Oe we ey a es ee a a 8 
Poe eh op ee a 2 ee he Pe ea a oT ee ee 
2 Ee A a AS ee ee ee es ee es ee es a Se OR EC, 
oie heed be ee ke Pe i oe Be gob eS a a ls ee a he a 
ppp ed et tt tt tt tt tt tt ttt tt te tt tt 
ee) RR) eT PS ELC ee ad a Ss es ee se es ee es ee ee 
= me AT EEE ELELELELIB Pee ee Se pap cis a 
2 ee a ee ee See ey Ca ee a ee ee se 
SE RS A AT ale: DS EAS SaaS Cy Ot Gh BS eS SE Ee ee ee Bs ss Te 
BEHAV ase aS ae AKA Sea Vea eee eee ewe eee ee we ee 
a SS ED EE Saye ee ee es ee ee ee ee 2 a ee ee ee 
ptf Pf tt tt tt tt tt tt 
a GS RD Es ees san ee ee a ee a See ee eee Se ee ee 
TEE EEL LE EIN es ae a ee ee Se en ee 
ay a Se a ee ee se es ee 
= et Se ey ae es Be ee a ee ee ee ee ee es Bs Bs es a ee ee 
pt} + ES es ae Sy es ss a ee ee ee es ee ee ee es 
ee SS ae es ee SRS eS ee ee ee ee ae Sea sae SSeS ae see aes 
ee eS a A ea ie es eee ee es se 
Se Le SS Ee Es Ss ee a es ee ae ee se ee 
RE EE SEINE RAR AP RU Sam Cm GR a nee eet RE sae ee Be aL ee ee ae ee ee ss 
A Ss) ee ar a: SRE Ds SS ea eee ee ee ss es es Ss ee es 
es a Sa ES A ee ey Se es es ee Ss ss Ee es se es es 
ST | Tr Pd ee a ed fe dh ey ed st et er te 
¢.9 0.3 1.9 4.8 2.0 2.8 3.6 3.8 4.0 4.83 8.8 
MACH NUMBER 

DaTa SET SYMESL CCHF IGURATION DESCRIPTION ALPHA ATLRON ELEVTR CANARD REFERENCE ENFORMATION 
Q MaSGE-MSFC ARLI9SE-3 MOE L wSE2ci2vi 0.0006 0.000 0,000 0.000 SsREF 7.7005 SQ.IN, 

Made -MSFC AR11941-3 MODEL weEZCizvi 16.006 6.6000 o.o0co0 0.500 LRrer $.1700 IN. 

MaGG-MSFC AR11991-3 WIDE L wSB2Ci2vi 13.005 6.900 0.900 -20.000 BREF 4.3920 tN. 

ma96-MSFC AR11941-3 MOE L wee2ci2vi 30.000 6,000 0.6000 -40.000 xmaP 2.4000 TN. 


YuMRP @.o005 TN. 
ZmMAP 9.0000 tN, 
SCALte @,G0025 
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YAWING MOMENT-BETA DERIVATIVE » OCYN/OB - PER DEGREE 


8 3.0 
MACH NUMBER 


DATA SET SYMEOL COMPIGURATION DESCRIPTION ALPHA AILRON 
«tsszer > 4) 496 -MSFC ARL194E-3 wDEL weezci2vi 0.000 0,000 
itsenec> 4a96-MSFC AR11991-3 MOEL wee2ci2vi 10,000 0.900 
Ct39asn? M496 -"SFC ARL1941-3 MIOEL wee2zci2vi 13.9000 6.000 
Cr3ze2zet dD made -MSFC AR1199E-3 wIDEL weezciavi 30.000 0.000 


x 
ne PEE 


CLEVTR 
0,009 
6.9009 
9.9090 
a,.000 


CANARD 
Q.009 
9.099 

-29.000 
740.000 


loess 
zeae eee RERAES 
3.% 4.98 


4.3 


REFERENCE LNFORMATION 


srer 
Laer 
BREF 
XMRE 
YMRE 
ZMRP 
ScALe 


3.1700 
4.3929 
2,4006 
0.90000 
6.9099 
0.0025 


PAGE 


392 


pet-tf 


G. 
DE 
0. 
TA 

BE 

AT 

Y 

IT 

IL 

L STAB 

A 

ON 

TI 

EC 

IR 

D 

L 

RA 

TE 

LA 


) 
1S 
AX 
Y 
O 
0 
(B 
L | 
& 
@ 
a 
x 
ai 
zs 
a 
: 
| 
a 
a 
: eS 
m 
: : 
: 
z 
: 
: 
@ 


ia 
ei 
fi 
| 
| 
| 
P| 
Fal 
a 
ee 
| 

Ft | 

ie 
ay 


E 
DEGRE 
R 

E 

p 


B . 
D 
BL/ 

C 

D 


se 
an AK 
Hat 
ied cf : 
| rp i 7 
ete : 
a5 a i 
tE + 
es HH ++ : i 
soe ee We 
_ 
iz HEE a 
ii 
a 
TE 4a 
aces ah 7 
Bl 
EP _ 
ccs 
acee 
Hl _ 
a 
= _ : 
— 7 
a 
ae 
ae 
a a 
a 
+} 
a — 
a 
a 
a 
3. 
aun ct att a 
HE 
aun a cor aE 
Secs He ae 
a 
a 
a 
litt 
Ss fH 
7 
: 
iit Eu) 7 
fie We ad 
ae -_ 
} HE 4- a 
awa ao 
A ao 
| | i ae 
. ae a 
bu a 
cab cas Ht 
< - au 5 
= : one jie 
ws = a 
< ; 
: 3 
oa Ht 
a : 
: | ie] 
: Go 
a 
: °o 
< =. 
: 
& 


‘ « 
ae 
1 
: ° 
“a. 
NM 
tN. 
OR z 
: tN. 
| N 
908 : 
mn 
t = 
c ‘ 
™ : : 
CRE : 
| > 
Pa 
R 
2 
it 
ae 
an 
ener 
R 
sees 
o 8 
t : 
¥v a . : 
€ 3 | 
L | 
g 3 
bioze 
8:90 
on 
a . 3 
L co 
1 °° 
A 3 
a. : 
8 $2 
ar 
: s 
oo 3 
a f 
0 : 
38 
ny 
3 
1 
¥ 
revi 
site 
be ; 
a 
Res 
cae 
we 
L 
4 ct 
wot 
a . 
t a 
eS cs 
1 
R : 
¢ . : 
<3 
C : 
r ‘ 3 
i : 
oe : 
“1 
a : 
| ie 
A ; 3 
R 
v rf 
: A 
: € 
| re 
a 
o-ms 
c ; 
ai : 
bei : 
ae 2 
La | : 
e nage 
co] 2 
ben} : 
| be. 
Py 
Tt 
eT : 
$s 
oS 
4 es 
T rs 
A 22 : 
ee 
on 
139 
3 
a 
{ 


w . 
T 

Qo 

co3s 

0 


?@ 
wo 
ae 

o 

e 

eo 


3 
9g 
pe) 

E 

G 

A 

p 


LATERAL CENTER OF PRESSURE . CP/D2 
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SURGE TRU RESSE00000 0005555550 5ERESEEEEE Saunee 
pan eT eee ete seabed Mee ion ea h eee 
a beep tee 
- ae eeeee eee eee ee eees PE 
S2SS05 900800005055" GeeSeGEEEGRSeeEESReaaD 
po ee ete al oa eb el Ae oa alates 
pt ttt le SER CEE EEE EEE EE EEE EEE EEE zee28 
ee FEET edz! 





Seat Se eSae es Pit tt Rae = Lt adel 
ERERESERERS atest ea er at fb pet ann 
ey NC ee ee ete pore eed aed Stee eed 
a eae a da a fo oe ee lee 
Pd de Ee ee a ce An pst eae 
HH ee SReeaAEER EERE 
SEREaE pt ttt eT TTT ees ARR 
EEE EE HH 4 
ET ttt tt er ere 
eRe RSS SERS eee eR Ree 
ea SRR RES BRA EERE tes eS a ee eh ee 
hea ae eee See RAR Awe eee eae 
ae ee ab tele dott abi fli se 
SaaS eos pee: i 
RERBS SRR ERE SERRE PARSER REREAD 
terri tt ee Te 
SER EE SSSR RRR Raa eS 
SERS ARERR AERA ARERR Eeee aeaeas 
tt Tt Pitt tT TTT SERRE at a 
PULTE TTP ITT Ti Tritt SSeeeeeeeeeee 2a eee 
0 a.8 1.9 1.3 2.6 3.6 4.$ 3.6 


hen NUMBER 


GATA SET Sr MBC. CONF IGURATION DESCRIPTION ALPHA ATLRON §ELEVTR AEPERENCE INFORMATION 


(T3eRer > 
(t3eRze¢) 
{t3420n) 
«tSezer > 
qt3s2e 3) 


900 SRer 
.000 LREF 4980 
@REF - F206 Iw. 


MOOG -HSEFC AR1290I-3 MOOEL wa82v2 Qa.900 6,000 4 
1 
3 
.900 XMR® 2.4900 t™. 
Qo 
8 
8 


ASG -MNSFC AR1L1981-3 MOOEL w4B2v2 14.000 0.000 
MAG -NSFC ARL1981-3 MOOEL w482v2 13,000 0,006 
4496 -MSFC ARLt9ar-3 MOOEL W482vV2 30.000 0.606 
496 -MSFC ARL19GT-3 MOE wW4B2v2 $9,900 Q.9000 


-3327 Sa.fm. 
tM. 


ooo0s0 
Oo 
o 
a 


.260 YMAP .0008 tN. 
ZMRP .9000 tn. 
SCALe .0028 
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| tT 
ff fF | = ae ira ca 
= ae a] pt | et | 
oe eS ae a on a | 
~-as0 r | fj [| [| J fT fT Ee we Yet | 
Fae ie es en Se ee | | ff |} 
rt fj ¢ j] { j ff | | | = he ee 
a a Oe) Ge EE Ge it HS i oa 
| roy Ff Fo fT fT tT Tl zy ae Gn a ae 
-.0s3 = = fs fT J f f 7f | fF ft | | ] fy a Se 
a S| = ee se ee | | = a ae | et ft 
=e 7 a | 2 a a ee ee ee @ sh Po et | 
a ae i=] aa | | 2 a a es Gee Gee | qe ae ie | sj] fj | 
ai | py Ss ry fF f 7 fF fT fi a] | sf fj fof 6 
~ OSE. 6 0.5 2.0 4.8 2.0 2.5 3.0 3.8 4.0 4.3 3.0 
MACH NUMBER 
DaTa SET SYMOTL CONFIGURATION DESCRIPTICN ALPHA AILRON) ELEVTR REFERENCE INFORMATION 
Cr3azer > n M496-MSFC AR11981~-3 MODEL wab2ve 0.000 6,000 0.000 SREF 4.9327 S2.IN. 
(134280) M496-MSFC AR11941-3 MOE L wab2ve 16.000 0.900 0.000 LREr 4.60900 IN. 
C13S2S94) maoe-MSFC ars19at-3 MODEL WaB2v2 15.000 6,000 0,000 ener 3.7200 IN. 
C1382481>) 8 M496-MSFC ARILOS1-3 MODEL wae2ve 30.9000 0.000 6.000 RHRP 2.4006 IN. 
c1s92499) mMa9e-MSFC AR11941-3 wOOEL waB2ve §9.9000 0.900 0.9000 YMRe 6.0006 TN. 
TMAP 6.5000 IN, 
SCALE 0.0025 
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is 
& 
ie 
ied 
a 
= 
e 
ze 
wi 
_ 
= 

HEE EE 
fl - al tea 
Bi 

| 
ne 
a 
x 
= 
-_ 
ied 
& 
is 
x 
Es 
| 
Si 
= 
ia 
a 
i 
fz 
a 
Lo 
= 
[| 
ie 
Si 
a 
a 
= 
= 
i 
ey 
iy 
= 
i 
ea 
& 


Gata 3CT SYMBA CAP IGURATIC“N OCESCRIPTICM ALPHA AILROM = =60ELEVTR REFERENCE thFORMATTION 


CUSeRerF > Q mage-MSrC AR1L1941-3 MoOEL wae2ve 0.000 .000 0.000 Satr 
<t3e2e6) M296-4SFC AR119S1-3 weAEL weB2v2 10,000 0.900 .000 LAr 
c13eRan) NOSE -NOFC AR1L1991-3 mecOL waB2v2 15.000 6.099 .0a0 BREF 
CUsseet? Mage-MSrC an1i194at-3 meOEL waS2ve 30,000 6,009 .005 xMRP 
€t382asa) 4496 -«SFC 4A119481-3 eZOEL w4B2v2 390,000 0.9099 .905 YMaAP 


aeo0do 


9327 
0966 
.?72090 
-4009 
.9000 
.4999 
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PER DEGREE (BODY AXIS) 
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LATERAL DIRECTIONAL STABILITY AT BETA= 0. DEG. 
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SE REE EEL EP eee LLL aie Eee eee | 
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7 ele Se 
: | | | ERR 
a mie rt} tT eT TT Te yy a 
ll a ARERR ERE x 
oe = as AREER @ 
a a Pela ful) = ee ee gz 
ee ae ee eae = 
Se an Ce | 
~ alec Agger ogo ica a 
" zZaRS sl as aeeRe eee ie 
Se eeeage =e i a ee! bal 
PET ee an ae Se CRRRSREES i 
ZBae an aE 2 eee eae ee be 
O10, 0 0.3 1.0 1.8 2.0 2.5 3.0 3.5 4.0 a.s %.0 


MACH NUMBER 


Oata SET SYMEMH CONF IGURATICN DESCRIPTIC#H ALPHA ATL RGA CLEVTIR REFERENCE tNFORMATION 


CISS24F 5 MaSe-MSFC AR11981-3 me DEL. Wwab2v2 9,.a00 0.050 
1842496) MAaSG-MSFC 4R11981-3 wIDEL wab2ve 196.0959 0.000 
£13929) 8 MAS6-MSFC ARL11981-3 MODEL wWaE2V2 13,009 6.095 
r1se2er) 
C1392499) 


000 SREF «9327 SQ.M, 


-006 LREF 6980 tw, 
.000 BREF ~?200 TW. 


a 
1 
3 
oan xMRP 2.a000 IM, 
i+) 
a 
a 


Ma9G-MSFC AA1L1961-3 wIDEL waB2v2 30.005 0,006 

Mase -MSFC AR11941-3 MCOEL wa82ve $6,600 0,a090 .006 YHRP «0000 IW. 
ZMRP «0000 th, 
SCALE -0025 
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MACH NUMBER 


DaTaA SET SYMBOL COMPIGCURATION DESCRIPTION ALPHA AILROM ELEVTR CANARD REFERENCE INFORMATION 
C 13620" > Q 496 -MSFC AR1190{-3 MOOEL weG2zci ave 0.906 0,000 0.0090 0.9000 sKeFr 4.932? 9Q2.mN. 
«t3e2ze¢> ™496-MSFC ahi1ser-3 MODEL wae2ci2v2 10.000 0.000 6.000 0.9000 LREF 1.6960 tN. 
¢13e30n) Ma9e-MSFC AR1398I-3 MODEL weezct2v2 13,000 6.000 6.090 -20.000 ser 3.7200 TM. 
¢crseS4an? ™496-NSFC ARL199I-3 MOOEL waB2ci2v2 30.000 0.000 0.009 -46.000 xMKF 2.4000 tm. 
yMRP 0,0005 t™, 
2MAP 0.0000 t™. 
ScaLe 0.0023 
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MACH NUMBER 
CCAP IGURATION OESCAIP TION ALPMA ATLRON ELEVTR CANARO REFERENCE INFORMATION 
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M496-MSFC 
4a96-MSFC 
m49E-MSFC 
m496-MSFC 


AR11941-3 
AR11981-3 
&R11951-3 
AR11981-5 


MODEL 
MODEL 
MODEL 
wOOEL 


waB2C12V2 
wae 2ci2ve 
wae2c12Vv2 
waBb2ci2v2 


0,000 0.000 6.099 0.000 SREF 4.0327 Sa.tn, 
10.0900 0.090 0.c00 0.000 LREF 4.8980 8=6IN. 
15.600 0,009 6.095 -20.009 SREF 3.7200 3 3=IN. 
30.090 0.090 0.090 -40.000 XWMAP 2.4000 3st. 

YuRP  @,0000) = IA. 
zMRe 6.0000 IN. 
ScaLe 0.0025 
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Bata SET 6Y4OOL CCAP IGURATION DESCRIPTION 
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2.8 3.8 

CH NUMBER 
ALPHA = ATLIRON 
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13.006 6.000 
30.000 0.090 


CLEVTAR 
0.009 
0,909 
6.000 
0.000 


CANARG 
qg.0690 
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“29.009 
-4a0 000 


4.9 
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4.3327 
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ROLLING MOMENT-BETA DERIVATIVE 


MACH NUMBER 


OatTa SET SYMEDHL COMF IGURATICON BDESCALPTIGN ALPHA ATLRON CLEevrTr CANAAG REFERENCE (NFORMATION 

CLTSS29F 4 0 M496-MSFC AR11991-3 wrOEL wab2ci2?ve2 a.,000 0.000 0.0600 0.000 SREF 4.8327 $Q.%tN. 

CT3a29¢) MADB-MSFC AR11941-3 MSO L wab2ci2ve 19.0606 6.000 0.600 9.000 tLRer 1.6980 IN, 

C13BA3IOH) Ma96-MSFC AR11941-3 wWIOEL wWaB2C12v2 13,060 0.000 06.000 -+20.009 AEF 3.7205 tw, 

CrBSastt MAaSG-MSFC AR11961-3 WIOEL wdB2ci2ve2 390.000 0.000 9.6600 -49.09090 xMRe @.400D IN. 
YuMRe @,0000 tN. 
zZuRe 6.00600 If, 
SCALE 0.0025 
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one TET TT Ti TTT TELL LL LLEA LEP a TT TTT Te TT 
18 -10 Ris b t | 4 to 41s 20 2s 30 33 40 4s 390 55 eo es 
ANGLE GF ATTACK. ALPHA. OEGREES 
OaTa SET SYMESL CONFIGURATION OESCRIP TION BETA ELEvrrR ATLRON § CANARO REFERENCE tNFORMATION 
C@Sse1r7ad 4496 -4SFC ARL196(-3 MOOEL WwEEZCI2V2 0,000 q.900 0.099 0.009 SsREF 4.0229 $2.9. 
(P3036) DATA NOT AVAILABLE FOR ALL CONOT TIONS 0.000 96,0006 0.0996 -20.0090 LREF 1.33866 tN. 
(F3819N) a OaTa MOT AVAILABLE FOR ALL CONDITIONS o.00G 0.006 9,000 -40.009 #6REF 4.3000 ts. 
(E3920 } Data MOT AVAILABLE FOR ALL CONDE TIONS 0.600 9.0906 qa.9000 -€0.0060 xMP 2.40090 th. 
yuRe qa,0009 te. 
ZMAP 9.0990 th. 
“ach a.3908 SCaLE a.0023 
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ANGLE OF ATTACK, ALPHA. DEGREES 
OaTa SEY SYMBOL CONFIGURATION DESCRIPTION BETA €LEVTR AITLRON CaNaRng REFERENCE INFORMATION 
{E3e01i174a) 4) Ma96-MSFC 4R11981-3 MOOEL WEEZC12v2 6.000 6.009 6.000 6.005 SREF 4.6225 SQ.M. 
{F#3e14x} M4296 -MSF ce AR11981-3 MOOEL wWES2ci2v2 6.0065 0,009 0.050 -?0.000 LREF 1.83360 IN. 
(FP 3619x) Mag6-MSFE AR11981-3 MOE L web2ecr2yve2 8.000 6.090 0.699 -49.096 BREF 4,3000 IN, 
CE3e25K ) s Ma4S6-MSFC ARii1981-3 MOOEL WEE ZCI2V2 0.000 o,0908 6.0959 -€0 .000 xXMERP 2.4000 tN. 
YMRe 0.0000 IN, 
ZuRe 6.0905 In. 
SCALE 6.00235 
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*-18 -190 - 3 0 2 10 is 20 23 30 33 40 43 so $3 e0 os 
ANGLE OF ATTACK. ALPHA. DEGREES | 
CATA SET SYMOOGL COMPIGURATION DESCRIPTION OETA ELEVTA ATLRON CANARD REFERENCE INFORMATION 
CEserrad OATA NOT AVATLABLE FOR ALL CONDITIONS 9.000 6,099 6.000 0.000 sRrEr 4.6223 8@.1N. 
(FIBLSX Ma S6-NSFC ARL194@1-3 BOO EL wee2cizve 8.909090 6,099 60.8500 -20.960 LREF 1.3369 Tw, 
(PJe.sx d Mae6-MSFC ARit9ert-3 eOOel wEGSCizvz2 @.000 0.699 4.,09qQ -40,.900 BREF 4.3090 IN, 
{E3e2z0a 3 a ma96-NSFC AR119@1-3 MODEL w6B2ci2v2 a.000 0.0990 0.0090 -60.9000 xR 2.4000 IN. 
YMRP 0.00909 IN. 
ZMRP 94.0900 In. 
mach 2.953 SCALE Q.89023 
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ANGLE OF ATTACK. ALPHA. DEGREES 


SYMBOL CONFIGURATION DESCRIPTION BETA ELEvTR AILRON CANARD REFERENCE INFORMATION 


- Ma96-MSFC AR1Ligar-3 MODEL WEE2Ci2ve2 0,000 6.000 0.000 6.000 sREF 4.6223 $a.th,. 
MA96-MSFC ARi19er-3 MIDEL weS2Cciz2v2 Q.000 6.0005 0.000 -2050.000 tcrer 1.3360 th. 
M496-MSFC aRhiig9ar-S MODEL WES2CI2Ve 9.000 0.099 6.000 -465.000 @AREeF #4.3099 IN. 
Ma9C-M5FC ARL19a1-3 MOE L wEeB2CciZ2vVe2 0.60609 0,000 6.000 ~80,.000 XRERP ®,.4009 tN. 

YuRP 0.0099 TN. 
ZHRP 0.09995 IN. 
SCaLle 0.0025 

ACH 3.489 
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(@3sewra) OaTa NOT AVATLABLE FOR ALL CONOITIONS 0.000 °®&9.000 0.0090 0.000 sREFr 4.6225 $Q.IN, 
cP 3910) DATA NOT AVAILAGLE FOR ALL CONDITIONS 6.0090 6.060 0.0900 -29.900 LAEF 1.33¢0 I”, 
CP3S1L9">) Ma96-4SFC ARL1981-3 MODEL WEB2C12V2 0.000 0.090 0.009 -40.099 ener @.3000 TM, 
¢@3yea2nn) 8 Maoe-MarC AR11941-3 MTOEL wEE2ZC12V2 0.000 0.900 0.000 -60.000 xR 2.4000 IM. 
YMReP 6.90900 tN. 
ZHRP 9.90006 th, 
eu nee SCALE a.q023 
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$YMOGL CONFIGURATION DESCRIPTION BETA ELevtTer ATLRON CaANaRG REFERENCE [NFORMATION 
0 M496-MSFC AR11961-3 MODEL wSEE2Ci2V2 0.000 6.000 0,005 0.000 sRer 4.6225 SO.N, 
DATA NOT AVAILAGLE FOR ALL CONDITIONS 0.000 6.000 6.000 -#20,000 LREtF 1.5360 IN. 
DATA NOT AVATLABLE FOR ALL CONDITIONS @.000 0,009 0.090 -46.000 @REF 4.30099 IN. 
DATA NOT AVAILACLE FOR ALL CONDITIONS 0.000 0.000 0.000 -66.000 xMRP 2.4000 TN. 
yur 0.0009 IN. 
ZMRe 0.0000 IN. 
SCALE 0.00253 
MACH 0.394 
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CPBRL9X)D 
CE3IB29K) 


Q DATA NOT AVAILABLE FOR ALL CONDITIONS 0,009 0,009 0.000 0.9000 SREF 4.6225 BO.TN, 
Ma96-MSFC AR12961-3 MODEL wee2ci2v2 0,000 0.000 0.090 -20.009 LREF 4.39360 IN. 
Ma96-MSFC AR1198I-3 MOOEL weE2C12v2 0.000 6.000 6.000 -40.0900 ener 4.3000 3 IN. 

M496 -MSFC AR11981-S MODEL wWEB2C1i2Vv2 0,000 0.000 0.006 -60,000 XxMRP 2.4009 oN. 
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ANGLE OF ATTACK. ALPHA. DEGREES 
pata SEY SYMBOL CONF LGURATION CESCRIFPTICN SETA GLevrTR AT LARSON CANARD REFERENCE TNFORMATION 

«@3e17A) Q 406 -MOFC aR11981t-3 MOOEL weB2ci2v2 6,006 0.099 6.099 90.000 SREF 4.6223 32.1%. 
cPSGLEX? 4496 -MSFC agiiser1-3 BOOEL weS2citkev2 6.000 0.000 0.000 -20.000 LREF 2.5389 tm. 
P3419) M496 -MSFC aRii9at-3 weOet wEB2C1i2vV2 0.009 09.960 6.900 -40.090 BREF 4.3990 tN. 
(ESS2Z9KR) aoe -4SFC AR1L1961-3 MOOEL WEBZCi2vVzZ qa.990 6.9900 G.000 -€0,000 xMRP 2.4500 1. 
YMRE 9.0909 The, 
zMaRP 6.9009 tm. 
A 6.09238 
Mach 3.489 Sener 
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PTTTTITITILLLLLT LLLLLLL-ULLLLLLLLLELL Tt pit rr rrr eee B SEER ERS 
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BOO HA EH 
PTTTTIItTTOTr LLL LLeOLLL LILLE LELeLULL_iitt ttt TT Tt ++ aaa 
TTTTTIITTITLLELLLLLLLLLLELLLLLLELLILL LLL. rT rrr ry eee a SaSRRe ES 
rITTTTTTTCTLITLLLLLLEELLELLLELi_ LiL ttt tat aoe aeanea tt} t4 +H i 
TITTTTIICOILILLITLLILLILLILILL LLL ELIT te Pe ET TTT TTT LISI s it ili lt it iit 
19 -10 -8 a rT 10 29 20 23 30 38 4a as s0 58 eo Py 
ANGLE GF ATTACK.» ALPHA. DEGREES 
STHEM = CONFIGURATION DESCRIPTION : BETA ELEVTR ATLRON CANARO REFERENCE INFORMATION 
M406-MSFC ARL190f-3 MODEL wee2cizv2 9.000 9.000 9.006 9.000) sREF 4.0223 = 99.1N. 
DATA NOT AVATLAGLE FOR ALL CONOTTIONS 9.000 0.000 9,900 -20.000 LAEF 1.9360 tN. 
2 DATA NOT AVAILABLE OM ALL CONOTTIONS 0.000 0.000 06.900 -40.000 BREF 4.3090 IN, 
CATA NOT AVALLAGLE POR ALL CONOTTIONS 0.000 6.000 9.099 -60.000) xMre 2,4000 IN. 
YMR a,9000 tN, 
Zune g.a9000 IM. 
SCALE 0.0029 
mach 0.390 
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CE3817a) Q mMaQgG-MSFC AR11981-3 MODEL weE2Ci2ve2 6,005 9.009 a.9009 0.060 SREF 4.4223 $Q.1N. 
1F3818x) Ma96-MSFC AR1L1L981~3 MODEL w6eZ2C12ve2 90.000 9.000 6.009 -+20.000 LREF 1.33695 TR. 
CP 3819K) MaQGE-MSFC AR119A1-3 MODEL WER 2CL2V2 6.050 0.000 Go.000 -40.009 £=GREF 4.3009 IW. 
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"248 ~10 - 8 a s 10 ry 20 23 30 33 40 as 50 338 60 6s 
ANGLE QF ATTACK. ALPHA. OEGREES 
OatTaA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR ATLAON CANARD REFERENCE tNFORMATION 
c@serrad OaTA NOT AVAILABLE FOR ALL CONDITIONS o@,000 06.000 9.000 0.990 SsrREeF 4.6225 $Q.1N. 
CP3G16ER) ma96-MSFC aRi1961-3 weOEL wee2ci2v2 6.009 9.9900 0.0900 -290,.994 LREF 1.3366 tw. 
F3S509m} mage -MSFC aRi1991-3 wD EL. wea2ci2v2 09.000 0.090 6.0900 +496.9595 BAF 4.3000 IN. 
CE3Ie2ZI9K 1 mae -MSFC ARL1981-3 MeO EL wGB2ci2v2 0,900 6.900 a@.9005 -690.9599 KMRP 2.49090 t™. 
YMRP 0.0060 IM, 
ZMRe ¢.99000 tM. 
scare 0.0023 
mace t.933 
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ANGLE OF ATTACK. ALPHA. DEGREES 
SYMEDL CONF TGURATION DESCRIPTION BETA ELEvTaR ATLRON CANARD REFERENCE INFORMATION 
On M496-MSFC AR11981-3 MODEL WEE2CiI2vV2 0,000 0.009 6.to0 0.000 SREF 4.6225 SQ.1N, 
M4a96-MSFC AR121981-3 MODEL WEEZCi2ve2 0.000 0.006 0.000 -20.000 LREF 1.3360 TN. 
M4a96-MSFC AR11981-3 MODEL WEB2C12V2 0.000 0.006 0.000 -40.000 &BAEF 4.39000 IN, 

@ M496-MSFC AR11961-3 MODEL weR2C12v2 9,009 9.009 0.000 -6€0.000 KkmrKe 2.490006 IN, 
YuRP 08,0000 tN, 
zMRP 9.0090 IN, 
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ANGLE OF ATTACK. ALPHA. DEGREES 
OATA SEY SYMEOL CONFIGURATION DESCRIPTION BETA ECLEVTR ATLRAON CANARD REFERENCE ([NFORMATION 
(@3yer7 4) Q OATA NOT AVATLAGLE FOR ALL CONOTTIONS 0.000 0,009 0.900 0.0900 SReF 4.62235 $2.6, 
(P3e1ex) OaTA NOT AVAILABLE FOR ALL CONOTTICNS 9.000 9.000 0.000 -29.090 LREF 1.59366 tN. 
(P73e819K) M496 -MSFC AR11981-3 “OOEL WEB2CL2V2 6.000 0.009 0.000 -40.999 e@REF 4.3096 tN, 
(@3929K1 Maee-NSFC AR11981-3 OOEL weezcizv2 0.600 0.005 G.999 -60,.000 xMKP 2.4090 tN, 
YMRS 9.0000 tw, 
ZMRP o,0000 tm. 
Le 0.0023 
MACH 4.939 2? 
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DATA NOT AVAILABLE FOR ALL CONDITIONS 6.090 0.005 0.9009 +-20.009 cLAEF 1.3360 IN. 
DATA NOT AVATLAGELE FOR ALL CONDITIONS 6,095 6.000 06.099 +460.095 BREF 4.3059 TN. 
DATA NOT AVALLABLE FOR ALL CONDITIONS 6.005 90.000 0.099 -60.090 xMReP 2.4000 ~—oIN. 
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SEE EEE EEE EERE EERE EEE EE EEE SIR ata aee 
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FEE EEE EEE EEE EEE EERE EERE EEE PT oo elo a ed) en 
SEE EEE EEE EEE CCE EEE Ee et ee ase 
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PTTTiitisciy ft suageseueeesa See sed SASS Ree ees senses Dee aseasanae ea 
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ANGLE OF ATTACK. ALPHA. DEGREES 
Oata SET SYMENR. CONF LGUR ATION DESCRIPTION OETA ELEVTR ATLRON CANARO REFERENCE INFORMATION 
c@3e1ra? e) mage -MSFC ami196t-3 MODEL wes2ci2v2 6.000 0,000 9.900 6.000 sReF 4.6225 $a.th. 
(7 3e1e8Xx> mase-MSFC aniiger-3 MODEL weezci2v2 0,000 6.9000 6,069 -20.999 LAEF 1.35360 Im. 
CP3SB19") ma9e -MSFC aniiser-3 MOOEL wee2zci2v2 6.006 9.009 9.099 -40.999 GREF 4.3000 IN. 
(€3920K 1 ma96-"SFC aRiiset-3 BODOEL we82Cci2v2 0.900 0.059 60.090 -60,005 XMRE 2.4000 1M. 
YMRP 08.0000 TM. 
zMRe 0.90900 IM. 
SCALE 9.0023 
mact 4.18? 
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DaTa SET SYMBOL CONFIGURATION DESCRIPTION BETA CLEVTR ATLRON CaNaRO REFERENCE INFORMATION 

CESa17 ad a DATA NOT AVAILABLE FOR ALL CONDITIONS 6.900 6.000 0.0900 6.000 srer 4.6225 SQO.IN., 

CF 3n18x) M496-MSFC AR11981-3 MODEL WEE2C12vV2 6.000 e@.o000 O©.000 -20.900 LReEeF 1.8360 IN, 

CF3819%x) M496-MSFC aRi1961-3 MOOEL wEE2CI2v2 o.9000 0.000 0.000 -40.000 #sREeFr 4.3000 IN. 

C€3azar.) MA96-MSFC AR11981-3 MODEL w6F2C12Vv2 0.000 0.000 0.000 -69.000 xMnre 2.40006 IN, 
YHRe 6.0000 IN. 
2MRe G.o0000 tN. 
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ANGLE OF ATTACK. ALPHA» DEGREES 
Oata SET SYMODL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON CANARD REFERENCE INFORMATION 
cEsetrad M46 -MSFC arnii19et-3 MmOOEL WOeB2ZC1IZV2 0.90909 a.0900 a,0o00 0.900 SnEeF 4.62253 $a.°0%. 
CF 3e10x)} 4496-4SFC ariiset-3 MOE weezci2v2 0.9000 0.009 0.900 -29.090 LREF 1.3360 {®. 
CP 318K) m4ge-NSIC aRii1341-3 MOOEL wee2ci2v2 a.900 0.099 9.999 -40,099 eREF 4.39990 tN. 
CEIOZOK >) 496 -MSFC arkii19ea[-3 MOOEL wES2Cci2vz 0.000 0,090 9.000 -60.090 XxMAP 2.40990 IN. 
yume a,0900 IN. 
ZMRP 6.0000 IN. 
cae 9.00 
wach 3.4069 $ ose? 
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OATA NOT AVATLABLE FOR ALL CONDITIONS 69.0909 0,959 6.99060 -29.009 LREF 1.83695 IN. 
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De ee ee eee ee Oe Oe ee eee ee eeeaesss Sgegessessagasesessseses as seu eaeeg 
evTTtrtritlittrelifgyelr tT ttt Se BBS BP RSRERSESESSSR ERs eaesaeeaeeaaw seneseeeesss sseueae 
tt tT Ee EEE ELE Eee Sueaasernaannaaesatran aaa 
=10 - 8 = | 3 10 as 20 28 30 33 40 4s $06 $s es 
ANGLE OF ATTACK. ALPHA. DEGREES . 
ay¥"eOu CONF [GURATION DESCRIPTION SETA CLevrTr ATLRON CANARD REFERENCE INFORMATION 
M496 -MSFC AR1198T-3 MODEL weeaecizve o.90090 0,606 0.900 9.9009 SREF 4.0225 $9. 
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ANGLE OF ATTACK. ALPHA. DEGREES | 
SYMEL CONFIGURATION DESCRIPTION BETA ELEVTR Al'.RON CANARD REFERENCE INFORMATION 
2 M496-MSFC aRii9ai1-3 MODEL weB2Cc12v2 0.000 0,000 0.009 0,000 SREF 4.6225 $Q.IN. 
Ma96-MSFC aki1981-3 MOOEL wee2Ci2v2 0.000 0.000 @.099 -20.000 LREF 1.8360 IN. 
Mao6-MSFC AR11981-3 MODEL wee2Ci2v2 0.000 0.006 0.000 -40.000 ®SREF 4.3000 tN. 
magG-MSFC AR11981-3 MOOEL weB2ci2ave 0.000 6.090 0.000 -69.000 XMRF 2.4009 IN. 
VRRP 0.0000 TN. 
zZMRP 0.0050 tN. 
Scale 0.002% 
MACH 1.129? 
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ANGLE OF ATTACK. ALPHA. DEGREES 
SYMBOL CONFIGURATION DESCRIPTION BETA ELEvVTR AILRON canard REFERENCE TNFORMATION 
R MaQG-MSFC ARL1961-5 MOOEL WEBZ2C12V2 9.9000 6,090 0.090 0.095 SsREF 4,8225 $Q.TN. 
M496-MSFC AR119861-3 wOOEL WEEZCL2V2 0.000 0.009 0.090 -20.000 LREF 41.8360 TN. 
MaQe-MSFC aR1ii96[-3 MODEL WEBZCI2V2 0,909 0.005 0.000 -460.6000 BREF 4.3000 IN. 
Ma96-MSFC AR1¢98I-3 MODEL wEBZCI2V2 0,000 Q.a000 0.006 -60,.600 KMRP 2.4000 TR. 
YMARP 60,0009 tN. 
ZTHRP 0.0006 tN. 
scale 0.0025 
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ANGLE OF ATTACK. ALPHA. DEGREES 
Oates SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR ALLROM CANARD REFERENCE INFORMATION 
CESSLPA?dD DATA NOT AVAILABLE FOR ALL COND T TIONS 0.000 6.009 0.600 0.099 sRer 4,¢223 SQ.IM, 
(F3e18ex>) DATA NOT AVALLABLE FOR ALL CONDE TIONS 6.0900 0.9009 9.000 -29.090 LREF 1.9360 tN. 
(Fr 3e198") mage-MSFC AR1198C-3 MODEL WwEE2CiI2ZV2 90.900 0.906 6.099 -40.090 BREF 4.3960 1m. 
(@3a20K) maee-MSFC AR11981-3 mTDEL wEB2ctav2 6,000 0.009 9.900 -60.009 xMRP 2.40900 t™,. 
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ANGLE OF ATTACK. ALPHA. DEGREES 


OaTA SET SYMBOL CONFIGURATION DESCRIPTION eRta ELEVTR ALLAON CANARD REFERENCE INFORMATION 
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ee Et SEETHER BRUT i 
“15 -10 - 3 ° 5 10 15 20 es 30 35 40 $0 ss 
ANGLE OF ATTACK. ALPHA. DEGREES 
SYMESL CONFIGURATION DESCRIPTION BETA CLEVTR ATLRON CANARD REFERENCE INFORMATION 
Q OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.009 0.0006 0.000 srREeF 4.6225 SQ.1N. 
M496-MSFC ARLI98L-3 MODEL WEEZCI2ZV2 0.000 0.000 0.009 -20.090 LREF 1.3360 IN, 
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ANGLE OF ATTACK. ALPHA. OEGREES 
OaATA SEY STB CONFIGURATION GESCRIPTION BETA ELEvTR ATLRON CANARD REFERENCE (NFORMATION 
CEseiral a Mase-MSFC AR11961-3 MODEL wee2cieve @,000 9,000 0,999 0.990 sREer 4.6225 SQ.tn. 
CW 3e18x>) aoe -MSFC AR11981T-3 MCOEL WEE2CL2VE 9.9000 6.009 4.099 -20.999 LREF 1.3360 TH, 
CF#3O19K} mage -MEFC AR1196.-3 eeQew WEEZCLZV2 0,999 6,909 a.090 -49,955 BREF 4.3000 thw. 
CE3SS20R 3 a ma96-MSFC aR11981-3 MOO EL WEE 2CI2V2 0.0050 9.999 6.0996 -69.996 cere 2,4069 tw. 
YMREF 0.90000 IN. 
ZMRP 0.90095 Im, 
mMaAachM 3,480 acate Q,0q9023 
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ANGLE OF ATTACK. ALPHA. DEGREES 


DaTa SET SYMEOL CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON CANARD REFERENCE INFORMATION 


(E36:7a) 2 DaT&A NOT AVAILABLE FOR ALL COND IT TIONS 0.005 6.000 6.039 09.909 SREF 4.6225 SQ.M. 
(F3a14x> DATA NOT AVATLAGLE FOR ALL CONDITIONS 6.000 a,.009 0.09959 +-20.0060 LREF 1.3360 IN, 
(F3ea19x> a MeSG-MSFC aki19at-3 MODEL wEE2C1I2V2 6,060 0.000 6.099 -40.60060 S8REF #.3000 IN, 


{E3a29K } MAa96-MSFC AR119861-3 MODEL wEE2CI2v2 6.000 0.000 0.9000 -66.005 xMr 2.4005 tN, 
YMR® 6.0006 rR. 


ZMRP 9.660900 tN. 
SCALE 0.09023 
Mach 4.359 


PAGE 631 


CPB) 


BASE PRESSURE COEFFICIENT 


pe STABILITY - EFFECT OF CANARDS 


S| 


=.2 


-,4 


-,.3 





; 
SESS 
Des eae 
mer chass 
Ease R2CRS 
Seen Se see 
Shee GEES 
EReee LERALARRSS SREP AAESA 
TE es ESS NE GER BERR RAR 









ae eee ee eee ae ea eee ae eee eee 





a 


SESESEOSERSEEE SESSLER EES 
- 10 18 20 as 30 3s 


ANGLE OF ATTACK. ALPHA. DEGREES 
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Esai va? 496 -MSFC ARt1$@I-3 MOOEL wWEE2Ci2vz2 6.009 6.000 96.900 06.000 SREF 
(PW 3e18x) CATA NOT AVAILABLE FOR ALL CONDITIONS 6.090 0.909 6.990 -29.000 LRE€EF 
(FP 3e19x) fz DATA NOT AVAILABLE FOR ALL CONDITIONS 0.90006 0.0909 0.000 -49.9950 BREF 
(£3e20K8) 


8221 SQ.tN, 
.3360 tm, 

- 30069 tN, 
»4000 IN, 
~99a900 th, 
~8909 tN. 
9028 


OaTa NOT AVAILABLE FOR ALL CONOITIONS 0,000 0.009 0.9000 -€0.900 XMRP 
yMaP 
zZMRe 
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PTT TTT SESeeennennEs aes 
“15 “15 - 3 9 3 10 is 20 es 30 35 40 43 so 33 Ss] es 
ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYMECL CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON CANARD REFERENCE INFORMATION 
{E3BBiI FA) mage -MSFC AR131961-3 MODEL wee2ci2ve 9.9009 60.0900 o.900 0.000 SREF 4.@225 $Q.TN. 
CFP 3a18xK) Ma96G-MSFC AR11981-3 MODEL WwEE2CcCiI2V2 9.006 0.005 6.000 -20.000 LREF 1.3360 TN. 
CF 3819K) mage-MSFC aRhiissi-3 MICEL weBecieve 8.000 0.9095 6.6000 -46.0090 8REF 4.3000 IN, 
CE3829K 1 g ma96-MSFC arz1961-5 MODEL WEEZCIZVE 0.006 @,69909 0.000 -€0.000 XM 2.4000 IN, 
YMRP 0.0999 IN, 
ZMRP 6.0099 IN. 
SCALE 0.0925 
mach 2.197 
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-48 -18 - § «| 3 18 43 20 29 30 33 40 43 50 $93 66 68 
ANGLE OF ATTACK. ALPHA. DEGREES 
Oata SET SYMBOL CONF TLGURAT TION OESCRIPTION GE TA CLEVTR ATLRON CANARD REFERENCE UNFORMATION 
q@seirad oatTa NOT AVATLABLE fOR ALL CONDITIONS 6.000 o.a00 9,909 0,000 SsRneFr 4.6223 $Qa.tN. 
(FP 3e180x) maee-MSFC aR1198t-3 rt ae weeRrci2zv2 6,090 0.900 9.000 -20.099 LREF 1.9360 tN. 
(73819) mage-MSFC aRi119e8t~-3 weIOEL wee2ci2v2 0.000 a.a009 0,099 -49.000 BREF 4.3999 IN. 
(€3929a) mae -HOFC arni1t9et-3 wOOEL wee2ci2v2 9.0006 0.909 9.000 -49.000 xere 2.4000 rw, 
YMAP a.90000 IN. 
Z7MRP 6.29000 t™. 
Scale 0.0025 
wach 4.933 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CATA SET SYMBOL COMP IGURATION DESCRIPTION BETA CLEVTR ATLRON CANARD REFERENCE [INFORMATION 
(E3ei7a) DATA MOT AVAILABLE FOR ALL CONOITIONS 0.000 6,009 0.9000 6.009 SREF 4.6223 $2.°N, 
(P3e10x) DATA NOT AVAILABLE FOR ALL CONDITIONS 9.000 9.005 0.009 -20.009 Lrer 1.$369 IN. 
cP3siex) M496 -MSFC ARA196I-3 MODEL wee2ciave G.000 09.000 6.099 -40.000 sneer 4.3090 tN, 
(362K) 8 M496-MSFC AR{198T-3 MODEL weB2Ci2v2 0.000 0.0059 06.906 -s0.000 xmne 2.4090 IN, 
YMRP 4.0099 ts, 
Zu g,00900 tN. 
SCALE Q.0023 
mace 4.939 
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ANGLE OF ATTACK. ALPHA» DEGREES 

Data SET SYMESL CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON CANARD REFERENCE INFORMATION 

«€3e17a>d Ma96-MSFC ani196r-3 MODEL WEB2C1L2V2 0.000 0,006 0.009 0.0600 £SREF 44,8225 SQA. IN, 

(F3e818x> OATA NOT AVAILABLE FOR ALL CONDITIONS 6.900 0,006 0.000 -20.000 LAEF 1.3360 rN. 

CF 3a19x) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.000 0.906 -46.900 8REF 4.3005 tm, 

CEBZAZ0K DATA NOT AVAILABLE FOR ALL CONDITIONS a.000 0.000 0.900 -60.990 xMERF 2.4009 tN. 
YMRP 9.0000 IN, 
ZMRP a.90000 IN. 


scale 0.0025 
MACH 0.598 
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ANGLE OF ATTACK. ALPHA. OEGREES 
DATA SET SYMBOL «= CONFIGURATION DESCRIPTION eETA ELEVTR ALLRON CANARD REFERENCE INFORMATION 
{@3et?7a? Q maee-NSoFC AR1196T-3 MOOEL wee2ci2ve 0.000 0.900 9,090 0.000 sREF 4.8223 SQ.1%, 
CF 3G10x) Ma9G-NSFC armii96et-3 MOOEL wWeE2CL2v2 0.009 0,900 Qa.6009 ~-~29.095 LRer 1.33660 InN. 
cWsarex? mage -marC ARLASOT-3 = MODEL weS2ci2v2 6.900 o,000 0.099 -46.0950 4aREF 4,3000 tN. 
CE3seZ2Z0n) S a496-MEFC aR110e8e.-3 MODEL wE6G82Ci2¥2 Qo.900 4.006 9.9600 -45.0900 xMAP 22,4000 tT. 
YRRP @,.909009 ™™, 
Z7MRP 9.6966 tw. 
SCALE Q,0023 
MAChM 1.287 
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CREREEREREATARLERLARAESERSEALE BORRERRTRSRE ERED SSERSERERRRRSESREREREERERERES 
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+ SHSSRSSEET CREE LARER IKEA SAREE RAEN S DARGA DAREKAR RES ARR RATER EREEERRERE GREER REESE 
ERNE ESLER ATRL ACN EARLE R PERERA RCEAL ALAR RL ARREST ORES RARER O RE SCOR SARE ERaRE 
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SERARERARALLESAATEARAEEAHERERERADRO CHR ER HEE RARE ARRAOA RE RAGE ARAELEE aeaee 
tt tt tt tT 
oH SESRRREE ttt tt Tt SUE URGRERRRHGnae 
Suan PP 
SRUSE PEERRORGURUUUUUUSUGUGSEEECERRGOOERRASUUUTEEEEEEERE SEUUSRUUUSEEEEEEERREGRED 
PPE 
SERRE AERERAERAATRRARRRARR AREER CREE SERRE SASRARE RAR EREeE GOEGS SURGRGUURGORREBEE a 
rtd tiittittiititi iti at Lei tiiitiliiiad | 

As -10 - 8 o $ 19 1s 20 25 30 33 40 so $3 


ANGLE OF ATTACK. ALPHA. DEGREES 


DATA SET SYMEGL CONFIGURATION DESCRIPTION _ @eTa €LEVTR AILRON CANARO REFERENCE INFORMATION 

CO3817A) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.000 0.000 D.000 sRer 4.6225 $9.IN. 

CF3818x) Ma96-MSFC ARi1961-3 MOOEL weercizv2 0.000 0.000 0.005 -20.000 LREF 1.8360 3 tw. 

(7 3019K) M496-MSFC AR11981-3 MODEL WEEZCIZV2 0.000 0.000 0.000 -40.005 GREF 4.3000 IN. 

CO3RZOK> Ma 96-MSFC AR11981-3 MODEL wES2C12v2 0.000 0.000 0.005 -6€0.000 xaKP 2.4000 3 IN. 
YmRP 0.0000 =IN. 
IMAP 0.0000 =iIN. 


SCALE 90,0925 
MACH 1.953 
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CRESS LERREAERER CLARE AERARARAAE RAERERRSAE LAER ARERA REESE 
SESER SERRE RERES RGR CORRE RRS RE CARRS RER AUR eeeseeeeee 
| RESES RAE RASA RE RERRA CRRA AR SCRE RCRA GARR CRAB ReRERRaEEs 
SE AOE CEREAL ES CARED ALAR EARSAL CESAR ALE SA REAREREEERESRED 
PES TTT TTT 
BEE EEE 
SOSA RARRSSRRER SERRE CR RARER SRE OSR ESSE OES CREEE RECEESERSRSEES 
Py ASHEN GARR RAAEG AA AGRARAARAR SRE EROO RR ESR SARA RERER ESRER 
HAG STARR E ATA ERT CRAKE REESE RRR EAN CURR ESA RARE SERRE Ree ee 
SERRE ERERRERREARERERE RRR SEAR tt ae 
ttt tt ite EPCS CERES AE REAR ERE R PE LAME REAEESERERERE 
PTT iS eee TE 
A caeencenaeennsaaanaqneuananGadeun.::<"="™” EP gt =e) 
Pee eee tr i eet te ere 
PTT e2a0 
TTT 
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eRe RRR E RARER REE EE BRAR RARER E RRR RRESASR REARS E CESARE EREe att pt 


s 49 4s 20 as 30 33 400 si 8 30 35 e0 


“i858 -ic - a 
ANGLE OF ATTACK. ALPHA. DEGREES 

Obata SET SYMBOL COMF IGURATION DESCRIPTION CETA CLevrr ATLRON CaNaRO REFERENCE INFORMATION. 

(E3e17Aa? MaSe-ngre AR1196T-3 MODEL WEBZC1IRV2 0.000 9.0090 9.000 0.000 SEF 4.6223 SQ.TN, 

(7 39i10N} M4SE~MSFC AR11961T-3 MODEL wEB2C12v2 0.000 9.0096 0.000 -20.0995 CLREF 1.3360 IN, 

CWPISOLSK) 4496 -MNSFC aR11961-3 MODEL wOS2CLAVE 0.900 0,000 9.000 -49.990 CREF 4.3000 tM. 

(@deRoK ) 4496 ~-MOFC AR113961-3 MOOEL wEB2Ci2Vv2 0,000 0.900 9.000 -60.090 xXMRF z.4000 Im, 
TMARP 09,9999 TH. 
ZHRP 8.90909 tM. 
SCALE 0.0023 

MACH 3.480 
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CONG! TUDINAL STABILITY - EFFECT OF CANARDS 





z S2SERGCRTE RASS a8 RAR EARERES 
SS SSSR RARE eae sd SER NS COREE SSS Se SORES REESE BEEEE TREES EESSEES Seve s SOREL ERRS 
SEGRE GRRE RERAR ERR ESET CRAPS RRR ED AREER SERRE ARERR ERER SaRaun cB GRSHS ERS eSSSe 
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CER SE TENET ETR EACH RETOERES RR AES ARERR ADEE PARA RARE BAER EEA ERE RES PALES SEER CERES 
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TT TT ITI TTT TTT rT ERIRS0CE 
Ee TTT TET TTT TTT rT a 
~ CARER ARARBERREE ERED SE ESSRRRER EER ASRRRARRERA RARE ERRRERRERA ARERR 
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SERARARERE CAREER RECAARAERAS RETR SLAERELE ALAA ERRAEE EGER ERSARRERERERAEARRESA REELS 
ri TIT TI Ti fii Titi rT 
PET TT TTT TT rr PET TTT ET Te EE EET 
= TTTTT TTT TIT 
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rETT THT TTT aT TT 
SSBESRESRRSRSSESSSERERERE ERSESERERERRRREEEE St tt at Ct tt Et 
PTT ETT TTT TT at SEEREEEERREREREEE tt ETT TTT sanas 
TTT CLIT TTT TT TT TF 
“As -10 -~ § > 8 416 as 20 es 30 35 40 48 30 ss 60 es 
ANGLE GF ATTACK. ALPHA. DEGREES 
DATA SET SYMEQL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON CANARD REFERENCE INFORMATION 
(E3e17a) CATA NOT AVAILABLE FOR ALL CONDITIONS 0.005 0.6090 0.000 6.000 SREF 4.6225 S$O.TN. 
(F3e16x) DATA NOT AVAILABLE FOR ALL CONDITIONS 6.900 9.600 06.000 -20.099 #£LREF 41.3360 IN, 
{F3919x) MaSG-MSFC ARi1i98.1-3 MOOEL WEEB2CI2ZV2 6,000 0.000 6.000 -49.09909 BREF 4.3005 IN, 
(E3029K ) a M496 -MSFC AR119861-3 MOOEL WSB2CI2V2 9,000 0.000 0.000 -€0,090 XMMP 2.4000 IN. 
YMR® 8.90000 mN. 
ZMRP 60.0006 tA. 


SCALE 0.0625 
MACH 4,939 
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PITCHING MOMENT COEFFICIENT. 
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NORMAL FORCE COEFFICIENT. CN 


Gata SET SYMBOL COMF IGURATION OESCRIFPTION BETA ELEVTA ATLRON CANARD REFERENCE (NFORMATION 


ceseira) M496-MSFC ARL19@[-3 MODEL WOB2Ct2V2 0.009 9.000 0.009 0.090 SREF 4.6223 3Q.0N. 
CW3e18K) OaTA NOT AVATLABLE FOR ALL CONDITIONS 0,000 9.000 9.009 -20.000 LREF 1.9360 IM. 
cwsartex) DATA NOT AVATLAGLE FOR ALL CONDITIONS 0.000 9.000 9.000 -49.000 8REF 4.3000 IN. 
C@3eZ9K) DATA MOT AVATLABLE FOR ALL CONDITIONS 0.000 9.000 6,009 -60.000 xMRP 2.4000 =I. 
YMAP 9.0000 IM. 
zap 9.0000 IN. 

mach 0.390 SCALE 0.0025 
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PITCHING MOMENT COEFFICIENT. 
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“1.3 -1,.0 -0.5 9.0 Q.$ 2.6 1.3 2.0 2. 


NORMAL FORCE COEFFICIENT. CN 


OaTaA SET STMESL CONF TGURATION DESCRIPTION SETA €LEVTR ATLRON CANARD REFERENCE INFORMATION 


(E38174) o M496-MSFC AR119801-3 MOCEL WEE ZCI2ZV2 6.000 4.009 0.600 06.6000 £$RreEer 4.6225 SQ. .IN, 
(F3ea1tax) M498 -MSFC AR11981-3 MODEL wee2ci2zv2 60,9000 0.0599 0.000 -20.000 LREF 1.3380 tN, 
CF 3819) M496-MSFC ARi1981-+3 MODEL WEeB2C12v2 6.00900 0,900 0.90900 -460.000 BREF 4.3000 In, 
(€E3a20R > Ma9G-MSFC 4R11981-3 MODEL weB2C1i12V2 6.000 6,000 0.9000 ~-¢66.005 XMRe 2.4000 IN. 
YMRe 9.0000 IN. 
THRE Q9.G0065 tN, 
SCALE 0.0025 
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PITCHING MOMENT COEFFICIENT. CLM 





o.0 Tas mee mee 
cus EEE 
-0.2 me ol Se as 
. orl Bees 
am SEE 
es aaa 
ri =m oe ae 
= as suas 
RS +t t+ 
wae = a 
9.8 i a pt + + 
T [ ea ae Ree 
a ei | = ce ee SS 
6 oe oS gw oe a es 
“Ais -1.0 -G.5 0.96 3 


4 
RCE COEFFICIENT. C 


GaTa SET SYMBOL CONF TCOURAT TON OESCALPT ION QETA ELEVTR ATLRON CANARD REFERENCE [tNFORMATION 
CTBOLFA? Data NOT AVATLABLE FOR ALL COND T TIONS 9.0090 9.900 0.009 0.6000 SREF 4.6225 $2... 
(F3e1GxX) wage -MSFC AR1198I-3 mCOEL wesgzci2v2 a.9000 6.900 60.0990 -20.9009 LREF 1.5360 tN, 
cw sartsx) 496 -MSFC AR1198%-3 meCOEL weB2cr2ve 9.000 0.990 0,995 -40,9099 eReF 4.3006 1s. 
(ESSZOK) M496 -MSFC aAR11961-3 BCOEL wea2ci2v2 0,099 Q,006 6.099 -60.900 xXRP 2.4000 IN. 
YMRP o.a9090 IM. 
zMRP 0.9006 tN. 
SCA 6.0025 
wach 1.933 cate, . 
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0.6 0.35 1.0 i. 2.9 2. 


NORMAL FORCE COEFFICIENT» CN 


DATA SET SYMESL CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON CanNaRD REFERENCE INFORMATION 
CO3seirad MmaSG-MSFC ARI1981-3 MOOEL w6E2Ci2Ve 6,000 @,000 6.090 0.900 SsREF 4.8225 Sa.th. 
cF3eiax) ma96-MSFC aRi198a1-3 ROOEL wEEZCI2V2 0,000 0.9000 0.000 -20.055 LREF 1.8360 TN. 
CP3819x} & M496-MSFC AR11981-3 MODEL weezci2v2 6,006 0,006 0.000 <-40.090 BREF a.3000 UN. 


CE3829K> 


M496 -MSFC ARLI9S8T-3 MODEL wEB2CL2v2 6.0900 0.000 0,000 -60.000 xMRP 2.4000 tN. 
YHRP a.90060 IN. 
,ZMRP 6.0000 IN. 


Scarce 6.0023 
Math 3.4895 
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PITCHING MOMENT COEFFICIENT. CLM 


NORMAL FORCE COEFFIC 


Bata SET SYMEO’ COMF IGURATION DESCRIPTION 


(E3e tra} 
cW3S1Ex) 
CP 3G19R) 
(£36294) 


8 


wach 


OaTa MOT AVAILABLE FOR ALL COND [ TIONS 
DaTaA MOT AVAILABLE FOR ALL CONOT TIONS 


mage-Marc ARL19861-3 MOOEL wes2ci2v2 
4496-4SFC AR1L1961-3 MIOEL wes2ci2v2 
4.939 


BETA 
0.000 
o,000 
0.000 
0.0900 


CLEvrTR 
a,9006 
0.009 
9.000 
9,090 


IENT» CN 
/ATLROM = CANARD 
9.000 6.000 
9,000 -20.000 
0.000 -40,090 
G.000 -60.000 


i 
tt 





REFERENCE INFORMATION 
SREF 44,6225 $Q.th, 
LREF 1,5366 tm. 
QREF 4.306508 Is. 
xMRe 2.4090 1M, 
YMRP 9.9009 TN. 
Z7MRP 6.09096 TM. 
SCALE G.c02$ 
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a rt tty aw = Ty a B no rT] ae 
a phd ee = oe i) aes Ss a 1 _] Ssmaa 
‘S090 0.2 o.4 Q.6 0.8 1.0 ¢.2 4.4 1.6 1.8 2.6 2.2 2.4 &.6 2.e 3.0 
FOREBODY DRAG COEFFICIENT. COF 


Data SET 


SYMESL 


CONFIGURATION DESCRIPTION OETA 


0.000 
0,600 
0.060 
0.900 


m496-MSFC ARii9er-3 MSDE L WEB2CI2ZV2 
OATA NOT AVALLABLE FOR ALL CONDITIONS 
DATA NOT AVAITLAGLE FOR ALL CONDITIONS 
DATA NOT AVAILABLE FOR aLl CONDITIONS 


CE3SB617A} 
«P36149x} 
cP3aigox} 
CE3a290) 


R 
. 


Mach 0.3984 


ELEvTR 
6.009 
0.909 
9.000 
0.9000 


ATLRON 
0.9000 
0.060 
0.9000 
9.900 


CANARD 
6.000 
“20.000 
40.0600 
-¢0.900 


REFERENCE INFORMATION 


SREF 
LREF 
BREF 
xMRP 
YMRP 
zMAe 
SCcaLE 


PAGE 


4.8225 
1.33606 
4.3000 
2.40006 
o.0006 
B.0025 


S2.IN. 
IN. 
IW. 
In, 
tN, 
TN. 
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LONGITUDINAL STABILITY - EFFECT OF CANARDS 
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LIFT COEFFICIENT. 
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“"%.0 0.2 Q.4 0.6 0.8 1.6 1.2 1.4 1.6 4.8 2.0 2.2 2.4 2.6 2.8 3.0 


FOREBODY ORAG COEFFICIENT. COF 


Bata SET STMBOL CONFIGURATION DESCRIPTION BETA GLevrr ATLRON CaNARO REFERENCE tNFORMATION 
(ESe.rad Q m4aSe-MSFC AR11961-3 MCOEL weezci2v2 9.060 9.006 0.9006 8.000 SAF .822$5 $a... 
cP 3et1ex) wage-MSFC aRi1iSst-S MIOEL WEBZC1I2ZV2 Q.000 0.9990 0.000 -20.000 tLRer 3360 tM, 
(W3019x) mage -MSFC aRi198I-3 MOO EL wEa2ci2v2 0.90900 0.90906 6.900 -40,.9990 eREF ~3900 IM. 
(@34920K) M496 -MSFC agQt19et-3 BOOEL WEB2ZCL2Z¥2 o.000 a.900 0.9000 -69.000 xMRe .4960 tN. 

YTMRE 49006 tN. 
009000 IN, 
.G023 


z2MAP 
SCALE 


aoonere & 


Nach 2.197 
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LIFT COEFFICIENT. 
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“0.2 
-0.4 
-0 .@ 
-0.8 
-1 Po] 
Qo. 
OREBODY DRAG COEFFICIENT. COF 
Oata SET SYMESL CONFIGURATION DESCRIPTION OETA ELEVTR ATLRON CANARD REFERENCE INFORMATION 
(Eseira)d DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.906 0.059 0.000 #£$REF 4.6225 SO.tN, 
(F3818x) MaQG-MSFC ARitgart-3 eCOEL WEB2Ci2ve 0.000 0.0900 0.900 -20.090 LREF 1.3366 IN. 
cFrP3aLOXx) M496-MSFC ARiigar-3 MODEL WEE2CI2V2 a.000 90.0906 0.909 -40.000 BREF 4.39006 TN. 
CE3a20n) M4G6-MSFC aRhirgar-3 MOOEL WEE2CIZV2 0,000 0.06090 0.900 -6€0.900 xmne 2.46000 IN, 
YuRe 0.0000 tN. 
ZHRP 0.0000 IN. 
eee 4.933 SCALE 8.0025 
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tt ttt tt tT Tt tT ee TT CCL“ LL LLLLLLDLLLL LE TEL} pa ttt A PE 
SGeee eevee eae Se Oe Oe Ge ae ne es es se ee aE SS SESS CESSES) NBS se Cees seen 
20 PRTC OLLIE Leree CEL OLLIE LLL LLL Ett tt teh TT Ar 
Noe ee oes eS RS Se ee SSE SS BSNS SSeS OS SS OSS SSS Cease ses eeessssere 
BE EEE eee et 
SRO RSS SSSSSSSSSESSSESES ESRB SBP Ssseeneee Serr ei to et eee ey ee 
ttt ttt tt ot Pt Tt tt TP tt ttt Tt OLLLLULLELILLLILL LLL ttt Pr Se 
AS RTT OOOO OOOO EE LLL ME ee rr rr a 
ee ea ee a Se Sa aA Oe eee eee: Sones 
2a ee oe es st] [oy ft ft tt rT. T f fT tf ittiortétdttitsththlfk tT CL tT a | | yf 7 | PmTyrtfTffrispititisy hist tht lL 
TT TTT rereTt LOL tt dy te ee SS SS ROSS SSS SSRN BOSSE SERSe Sees os ee 
SSO C8 6 SSB SRASE SAAS SSP SAKA SSS SSE SST SSSA assesses ese oT.) tl) tl ee 
-.80 FRTTTTTTTTTTLL ILC LLL ILL LLLLLLLLL LL ee ll WS SGsans 
S882 2S SSS SSS CESSES SCSASSSSESSE SCs esesesseeeeee rtTTTTITLTLLLL FTL ta tlt tl) fh TT 
ett PTtt ttt tTtTTtrtttt LTT LLL LL LLLLLeLiLriiTtitititt pr rrr ee Ae 
am 8 8 OS SSS SSSR SSSSS CONSE SSSES BEE ASSESSES RESESS AAS ee seseesseesesees ae@e: Gaaun 
at te tt eh +t ttt tt ttt ttt TT TteCELEOLCLELLLLELITErt tt tt rr lll 
-.288 PTTTIT.T:: gesncccs== tT? TT TTT TTT tT TFET Tt tt te te tt Pe “WSBDe 
eT Ttihtitltit | rTTTTYtLtiTtLLTtTOLFUTEFhF}FEULLIEEUL GGT TTT tr COO ett 
HTT TTItttttyffttet LLL LIL Lei LiLtirti ttt tt TP Pree Zeer aeennnw 
we eS RS AS SOE OSES USSR SSRs eaeeesaseeaseeas SSSR eRe oeawae 
7 SOS SUS SE BOR SS SSSR SR SHAS Sass SSeS see eeaeeaeeees el esasecnes 
=. PETE TTTTTTOCTTIOCLOULLLeT LLL LE TLL LLLLLiLittttsst rrr re Pt Poet ee ote oe 
tTTItttttttTtTLtFFOFELOL ET OLILLLCLLCLEOLLLLG ttt TTT rrr rr ree eioL tot iL co 
ttt tt tt tt Tt tt ttt tt tee LE TL ttt Pt ett Pt lll ll ma eas ts) 
tt TtttittrrtrttLttLit Li cLetLTLOLLLLE LEE LEE tT ttt rrr ee Seana 
ttt tt ttt tT TT TTT Tt Trt LLL LLLLLeLee Le Lite+ ttt rrr rr rrr 
-.338 +--+ Ft ttt tT Tt titTiTiTrirtrTtitE Le Lt Tt TE ttt tt tt ttt ee eet 
PET eee eH a 
ss eG SSS SSS SHSES SERS S OSS ST BSSSSVSSSS SSVlS4 FESSSSSSSSeeeee see od Ge a a ae 
BR EEE EEE ee eee et tt 
+40 HTT TTItitttrir rit LA LILLi Tri Li LLL CAL tt ptr tt tet TEE ET TET i a 
~"=08 -10 - 8 a  ] 10 19 20 28 30 3s 40 43 so ss e0 6s 
ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL CONFIGURATION OESCRIPT ION @ETA ECLEVTR AILRON CANARD REFERENCE [INFORMATION 
(358294) ® ™a06-MOFC AR11961-3 **CDEL waeB2ci2ave 0.000 0.0006 @.000 0.900 SREF 4.932? Sa.tmM, 
(23031) 4496 -MSFC AR1L 1961-3 MODEL w4B2Ci12V2 0.000 0,006 0.006 -469.9005 LREF 1.60980 tn. 
(ESTER) © @496-NSFC AR1It9al-3 MOOEL wSG2Cl2v2 0.000 0,006 6.906 -€0.000 BREF 3.7209 IM. 
MRP 22,4000 ts. 
YMAP 0.0990 te. 
zMRe 0.00990 tm. 
SCALE 0.0023 
Mach 0.399 
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{E3e29a) 
CE3aa1%) 
CE3sas2nd 


Saaee Senen SESES SEES ESEESSSESS SSSR CSSE EES SSESS ESE E Ec eEESceEeseaeee 


AANA - 
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Al 


aap an tt See w 
SRS th sat aAs AMA SERRA EVE KSLA AAPA AH SGRVReD SPV es - Ce OPES Se oS eS ee 
bb ed te ot tt TT 8 ae SO SS os ns a C2 Bu (NE SSeS SEES ees SSS eeeaeam 
See BOSS saseeaxuLre ae ttt tt tt Saas Se asserteees Bee eeeeac seem 
ttl pth php bf SEe@eeae SSaeeenm SupeEe tens Vase. hese et 


SRanme 4 ae 

ETE EE ERR eee BBS GRarsaaeneaenm TTS EON OO 
49000 SSSSC000S0 S500 eSeReer Een Seeeesesessrssesesssoseses Vases, —esreeesesee seo 
sBeacteban tot ttt SRSRaSSSCSSE SAlSS SSSR SKESSASPOSE SEBS S SERA SSe “CF YUSBSSESCASISAASIVSD 
ttt BASSAS SSSR BHC SSS Swe eee Se naoaenn ame wm SEB eetenwr we. 


] rilitl rritstiit = = a 
SRS SE SSE SAS eee eases BONS BEES SSN SSS RASS SSSSS SSS SSSSSE SSS SSS Se Bee eee ss Ne 
Saee em = a ae a a a iY 


2 ae a ae x Ges enreanm aaa Sees SSeS SSeS Sessa eagsseuqseaeauseaqm 
<5 On Os a Ns Gs Ge as a es Se On ae Gan Qn OS SG cs ss Gr ns Gn a Os Ot Om us 0b on Sn OD nm On aD GO GD OD GD OD GD GN GOD QD GD On GUL cn COD GG OU OD OD CUD Dl 
tl ll el Lt Pe TE Po) | | ed) ie ies a) a) 1) et ae) et ie or 
SRS SS SSRs SSSR S SASS SSeS COVES SSCS SSCS SSSTE CESS SSPE S ees SeSseseseuw 
BES SSS SRS SSS COOKSETS SLSR SSAA 8 SSCS SESE PSS BOSSES sees seeseua 
Polo ti ) ee Poo ee ri tttpytsstitti TTTtttttTt rt 1i Ee Om Oe Oe ig SS ec 
fy. Jitrttiiltrittlititrirli+rrii;y;iit ri TITiiysirir;rirliirrlis;lyiryiyri:;trisssIirtrtrtriry+iststisyittt tt 
Bun rTTTiIttItt fT tT ~) eee TTS TTITTTTtittttttt tl 
Reese ee eRe aw Ltt 1 tt tT tt tT ft ft ft gf ge tT ge TTT TT TT TT Th h| hg le ft hf eg Gt Tt 
AB Rmn Se Se Ss Ga SG a Oe a Os a OO GO Ge Gy Qn Oh SS GD Os GD Ms Se Wn cs as Gs Gn Oe GG DS Os Se en cD OO OC 
Bs S20 Ge ees Seees sees esesere TTI yTiTiTrTrisrirlrisrsisitrtrtirirtilij,TijsiIliistsrtiltii = 
SERRA Fe MSS eee eee Ae oe ee eS BERETS DESEO eee ee 
rT Trrirsr ty Ty yyTTrrryryryryittrererrrryrrrsyysisrerrissrtliyrtrritctsierititylyttrit;r;iirittt 
reTt”’tittitftttltsirttiisyas titi trttttittititstisfststrtstftsttthsthtTerthetEststhtTayt sk a}t kt katt tlt} tl) ) ) Pd) a) Pc?) ) ) a); eet 
a rrrtirtltistt iI riyTyrjsiyrirtliiIrTtirTyTisrTritrrrifitrrititiiiriitiiiriritittitriritirittiistit 
PTY) iyttftfftftfepey) | | TP PUTT ITITTTirereritey Fit thr ary fT rtf Tt ae RRA BERBERS eee Fee 
rTTittrITrirrrttirfiriyTrirTiyJrirrlririrrirsyliyriisygrtrti:trtrthtttitithiithtttirtirertriirtinrieoirieiteretett 
aan Pet) it | ol dt Pd Le le) r+ TtTijtrit+irrrttitrttirerirnrritit+tsitftttititt 
= rTTtiutttiitts-ettflittyTyststrysrsrtsetstststhsththsthTTsythsthst|ThTy PT; tat; ; TP Tb a) Py te) PT )b } bl PP tc at}? PD) UT FP) 7 7] ) ) 3G U)) le) 
el ett ttt lat LL rd dt dd de i ed P+ rTyity Y ritTIiy;riirrtrityyrpmriitlttiititt 
aa ryTItTIitrtt: [IT TrTirriryiyiTirirlrrililIriirriii;iril;itii;rritttrtrrttrrtrtrtiitriytrtrttttrtttT 
PTTfTttfTffsifptftretttttititrrirsthshhhrththtlrhiittttsehsbhetththththlhhtT SSSSSNS SS Ss SSR SSS Se Se seess eeese tease 
ryTTTi+TfigtgitrillilitIfirfirrrsyi~jrriftflirlrliirrisyis;yrriri,firifrititiilttitrtcy TT TIT TIitTrityiritiig, 
-15 -10 - 8 o 5 10 as 20 2s 30 33 ao 4s $0 e8 60 e3 
ANGLE OF ATTACK. ALPHA. DEGREES 
SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR ALTLRON CANARD REFERENCE [INFORMATION 
o MaQG-MSFC ARIL98I-3 MODEL waB2ci2v2 0,000 0.000 0.000 6.000 s§REFr 4.9327 S2.1N, 
mage-m5rC AR11981-3 MODEL waB2ci2v2 0.000 0.000 @.000 -40,000 LAEF 1.90980 tN. 
© Ma96-MSFC ARLP9BI-3 = MODEL weB2ci2ve 0.000 6.900 0.009 -60,000 SREF 3.7200 In, 
xMRP 2.4000 IN, 
YMAP 6.0000 IN, 
zMARP 6.0000 tk, 
SCALE 0.0023 
mach 6.905 
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—TvTTTitiritithtL.ULFtFtststt tT Sse SSN Be ees A eeeesesesASesESSe paper rT tat ft) 
ttt ttt ttt t+ ttt ti TTttTrTTT tt Ot PT tt tt tt tt ae Bees rTTIItT 
ry) fF FT oT yf 7 BSA aA SRS OS eOsen a Beaweeseen = eaEemea ea nem = ret tt i gf 
-.18 BE Eee eo tt 
PTTTTILILILLLLUIiitit tr tre —-TTtTt+Tririitirtttitet ttt tr cs ES GN GS aS GE was sO a 
TTT ittli1ii —STITTTITITTtr TLL LLLiLitriattt+ ppp tte pe Pa 
eee aS SSS SRN RAE Oe Ss ee Sess sess esses eseeses eauagsuasgauee sy 
SNS SMBS SSMS eee seuss Seees assesses am eT TTLItI ca A a C) 
~.i8 Se eae ASRS ss es ese eee Bess eesasaeaeseses Toto tt Ll bbe) 
mTrt+ipriristtitt it ORES CSAS Anon ease eeeaeseeererss BSR a ew 
rer toenttstttn.tst tt te PLL BEB eaktnecaseaeeasle SEameseseanpangm aw | of | yg hf Bug aa eal 
——tttttttit?Ttttrt ttt tt tt tt ttl tt Pe rh oy mT Tt —~IrttTTTrrtittrittstt tty 
ttt tet T TT Ct tT Li Leer tit Li ti ett ce ett r+TTTtttFLtLth Pr 
-.20 fTTTITIririivirtLitristitigt TTT itt ttt ttt wu es ae vTTTsti 
eT TTYTTTitittstststts thi Thr ttttt+tttttttttrtit ttt tt et 
ars SSS SSR ROS SSS SSS OS Sess ee Sees esses aeseses rTTTTiTLiLtt tity tt tt ee 
t+ tt tttttTT LOLOL? FLL EL tt tt eT oe ae EP OA eae 
rr rrtrtt+rt+Tttttttt ttt ttt tt ttt tt tt r) 
~.@8 TTTrTrirt.tLLLeLLLeest ee —p———T-T rT TT | 1) ttt tt. tt = 
—Sr-rttttittrrrtrittt tt ttt ttt tr tt el 
TTTTTirririrt LLic Litt ttt th rT TdTtitt tf 
——— T+ +t t Tt Tt fttttt ttt ttt ta te thee TT ?prfytitt | 
rT TTTTTTtTtittLtt ttt tat tT = ry + TttTsii_ 
-.88 PTTTTOYTICLLLLoUILeFLLEhhlr rr = OS Ol a ea 
aD SS Se ee ee ee ry + titi rTy 1. | ry T_1} aw 
aHT-T-T 1 bttititetst ett Toy tf 7 | ae aa ro] ff 
“rT TrTrretestititto 4 = ane 
esTTrTirrittrtrriirtistt am = —} TTT _] a 
-~.38 PryTicCrritrrir tt Tt a am TTT | eT tt 1 
eTTT+ibpfiitirtirtit. tT] ] rl Zoom rT ttl 
rvTTiItritrtiiriscitt TT <i me sama TT Tit. 
mTTtitftitiltiitititt TT} = 7] ry TT PTT 
re ~—r-T"T Trrthptrttiitil os | tT m= ] a rT TT TTT 
°" 288 -10 - 38 .} | 10 re ) 200—~t«‘éRY[}?gf8 30 38 4a 4s 
ANGLE OF ATTACK. ALPHA. OEGREES 
DATA SET SYM@OL CONFIGURATION DESCRIPTION GETA ELEVTR ATLRON CANARD REFERENCE [hFORMATION 
(E38z9a) Q m4ae -MgFC AR11981-3 MODEL wap2ci2v2 6,006 0.000 0.000 0.900 SREF 4.9327 392.0, 
CEseTIMD ™496-M3FC AR11981-3 MOOEL weaez2c12v2 6.006 0.000 0.9000 ~40.000 LREF 1.6980 Th. 
ceseszn> © mase-marc AR1298[-3 MCOEL waB2ci2ve 0.000 0.009 6,000 -60.000 BREF 3.7200 I. 
XMRP 2.4960 ™™, 
YMAP 0.09006 tM. 
ZAP 0.0006 TH. 
SCALE 0.0023 


MACH 4.207 
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-05 Rs OS GS GS EE SS SE SS SE SESE ELS SSeS SRE SSS SSP SSS eee Sew we ws - aw 
rer tttry iy ssi y sry et iy s si iirtriirisysit;ii;y§+rtritisytst');tirrittititirtti tse rtiuiy tli iititYwarlifgiyg:; 7) 
RS as A SE SD RS a a a es GG eT ee rTTTITtitltitiittttettitistrtt:itlttltiittl SAS DS wwe 
20M FS RESNS SSS NS SSSSSSNSOE SS HSN SSS SAS SENS SSE SF SOs Ese ee essere sEEs seres: Nee ew a 
a ames one ry TttTtitty BS SSSO8 SSS SS SS00 Ss SSeer ee eseseses Ssees eases ry rPeStiiiis itt 
200 ian tt StS De ot rTtTtfsitiitiiiféioeséieeéioeésdfésstéi.fsefsf$fseFsFeFsFeGsestiwuefstfhfsth§stfh6sthsfhth ttl) tt Be SEee 
Crs Gt CS 6 ED a Su ons Gus on GD Gnh cnn Oh Gt an ou Sn Gon OU Gun Gs Cm Oop uD Un Gu Sn On Ona GL OU np GD Om CO Gon Gn GO On Ss Qn Os GK Gop A GOS OO GS OS GS GS OS SLO SOD OO 
SRR SSRs eS BSS SSE SPSS SSIES SSS SSS SSS SSeS Sew aectegw es ptt Nn + 
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amo BBS eS tem TT TTITTTtty Tr SSS SRR RBA SS SSS SSeS eS 
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ee ee eG ee | | ff Fe et eT TT TT TT ee YT ry ff tf tt FT Pet TT ee gy 
-.10 PTT rT Tititrit~ttitliislts) Sok Go GO Som Gatco» Om Gt oor Su Gut Gu Go Se ive ut Gon Sus ou Co Om ot Gan uv ns GD Os SD GO GD SS OD OS Os OO SD OD OO 
iio Swe ee ee ane rTTTiriririristttititittttttltTrtltsthithttrtritiyIiyj;lirsrri 3 
Wes SSS OVS SSPE BASS SSSR SSS SPSS Pee BOSSES SESS eee seseaesaw#s 
2 BB BESS SRS es BSS € CHESS SSS SSSA SSS SSS VSLSe SS Sees seesaw 
ee wae SSS CSS SATS SERIE SATA RSS Sess 2SSe2 eee 
~.18 FTrTTiITYTitritretuttisttttfthsthshskhs}hT thst ht tll tlh tt tll; ll rTyTTritsrtitrtititititrttittl st 
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TTT t tT tt Tt ft ft ft} qa it ot tT tl See RReBeatsese BPR eeea ws 
RMS SNe Se Ss SSS PSS SE Pe Pe ESAS Sees Seseaesseasee 
tT] + io) ft tt). ) yt ry TIT rTyTtirristtttt rT TTfr+tiifttittittittttittt. 
-,20 TT) aunnwa rrrrriisiyttttitptrtittitl(irlilisrtifsltttlsftfstittifttirttsttiit | Sete ote 
SRSSSRVSE SSMS CSVSET SVSSE SSPE CESAR SOSH PSSRSS SSCS SSSCERRSSBSS SSS eee8 
2 BSS PSS Be ES SSS PPL SCSE SSVSE SASSER SESSA SESS SSS Sseeees 
I SBS PSPS SSH s BEA BSUS E PSESRSPRSPSRASCSKASESA SSeS ese Seseeeae 
= ryTTrTfritrrfTiyfitrttrtitisftfsthtsthhthhsth6§thsfthstthLhTEéGhsststehertletheth et erthrithsitthsbhesehesehshsthLshLhlLrhthLThLhlLrlhLrthLtT eT si STi 
-.23 TTT an oe ees = rttititiititisiltiltitiwti rt titititlttttttitrtttifs tt. 
py rtttiiteetettittstotstettaitset sl stb; tt aa ty TFT TT Tl] est T tT Jl yyity tress ty srs I ST TTT Try ry 
Sok bene rTTTTiItitriiiisfttttitheG(hhshhhrlsl hee se |S; tT; tt; ttl tthe ltl PT tT TT si tT Tt 
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a rT te elie Pe) ee Le Ld) ie el a on a ee tt ee de eT er hod 
-.-35 TT TT YTTTTthtLhWSthrthhthEehshht FEEL tl tll thls tht) thls ht; Se |e $e; tt 
rTtjTitihiitlttitit ti SSS SRSSF PESOS PSS RS SSeS SESS SESS Sees eSRaSeeses es eeSe 
SeSeeweaBeana tt tt tt tf ho it | fj tT ttt tt fT FF ft fT 
Ss os eee nO rj7Ttiijstlitliilisjirriittirltt+ittirttiitrirttitrtiriis titrttt 
CT TT TTT TTT TTT LLL LIT er rc ercrresrriitiritritririctitittsttetsrttlherththrerllhlhirTtT 
-.33 rTTTTTIOCrIILtLLeLLSLLUththtT PT) PT TPF sh thle th ths TT) ) TP TY ta; he; PF GE GF] tacts kt tTstststdthkit tT dt it 
SOUS BROS SHEE SPSS SSCSRSSE RESTS SSCS SARA SHRHS PRT SRS SEAS SSS eesS 
ie al ry yITyiIrTritttsjIitrirli it iis iirjtitrlttilliliistrirrtitrtitiir:i tri iirtirirrcrrit tL 
Benes eeaaee FSS PSS SE SNS Sass ROR SES See ee Se sSE esse ReSeeseeseas 
_—- TTiitiitit(i rfTiyitiltyuzi: Ss | [yr ititrciaydisttIsIrlirtrttirtil iyi Ji trae sc tiisrrtly _] 
eens -10 - 8 0 $ 20 413 20 es 30 38 40 43 $0 se eo es 
ANGLE GF ATTACK. ALPHA. DEGREES 
DATA SET SYMEDL CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON CANARD REFERENCE INFORMATION 
(E3e29A) a M496-MSFC AR1I1981-3 MODEL wWaB2ect2v2 0.000 0.0900 0.000 0.000 sREeF 4.9327 $2.16, 
(E3e31m) M496-MSFC AR11981-3 MODEL WaB2ct2v2 0.000 0.9000 0.000 -40,000 LReEFr 1.8960 tN. 
(38520) re) maQG-MSFC AR1L1901-3 MODEL wa82C12v2 0,000 0.000 0.000 -60.000 eREr 3.7200 ru, 
xMARP 2.4000 IN, 
YMRP 0.0000 Uh. 
zMAP 0.0000 IN. 
SCALE 0.0023 


MACH 1.963 
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ANGLE OF ATTACKe ALPHA. OEGREES 
DATs SET SYM@OL = CONFIGURATION DESCRIPTION SETa ELEVTR ATLRON CANARD REFERENCE INFORMATION 
cE3ezea? R 496-MSFC AR149@t-3 MOOEL wee2ci2v2 0.000 6.0005 0.000 6.000 sRrer 4.9327 SaQ.tn. 
CEBa sin ma96-nSFC AR1L190f-3 mSOEL wase2cieav2 6.060 0.000 Qa.9000 -4G0.000 LREF 1.6960 tm. 
C@ses2nd mage-Marc AR1188I-3 wMOOEL wee2ci2v2 9,600 6.006 0,000 -6c,90900 BREF 3.7200 Te. 
XMRO 2.4000 8 {N. 
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BATA SET SYMEGL CONFIGURATION DESCRIPTION OETA ELEVTR ATLRON CANARD REFERENCE INFORMATION 
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(O3931m) M496-MSFC ARLI9CT-3 MODEL w4B2C12v2 0.000 0.000 0.000 -46.000 LREF 1.8980 8 86tN. 

cesss2zn) OQ mMaae-msrc AAL1961-3 = MOOEL WaB2Cizv2 0,900 0.000 6.000 -660.000 SREF 3.7200 836N, 
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ANGLE GF ATTACK. ALPHA. DEGREES 
DATA SET STOOL COM IGURATION DESCRIPTION : GE TA ELevIR ATLROM CaNnaRD REFERENCE tNFORMATION 
(@3e2z9a> R 496 -MNSFC ARL1985-3 MIOTL W4B2CLEV2 0,000 0.900 0.000 g.9095 Sree 4.9327 30.1%, 
CBSOTLM) Ma436-NEFC ARt1981-3 MIOEL we B2ci2v2 a.9060 0.900 0.000 -490,005 LRrer 1.69860 tn. 
CB3e saad © Ma O96 -NOFC aRhi19e1-3 mOOEL W4B2C12vV2 6.000 6.006 0.000 -66.000 &8AEF 3.72906 tm. 
xXMRP 2,4000 Im. 
YuaRP 0.0000 tT. 
ZMRP qg.0009 ts, 
SCALE 0.0023 
mace 3,460 
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OATA SET SYMEOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON CANARD REFERENCE INFORMATION 
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YMARP 9.0000 TN, 
zMaP 9.90009 th. 
SCALE 6.0025 
MacH 4.93% 


PAGE 6393 


LONGITUDINAL STABILITY - EFFECT OF CANARDS 

















a 


Sears Sasa oases ees toca toate teeta testi cca ooet cstd fase efaastataain 
Seen eee fas fesad fasta fad toad faia eoettoattscasas teas EfaadGaastaasta sas 
sare erecta eaters erate aeeatattee ae ate ea tat at 
Sean Heaat Cenadtesud toned teoceee ect oeatd fevat tect taet ie if eas ataststae 


OCLM/OCN 






Gana es g 

HeGSAES BERR EE PORES SRE RERRRE RSs REP AROSE R EER Rees Sere 
TTT Ae | 
B. 








GRRERRESEERERESREREE CEREReReeeesees!) Se 
SETA AAAS  A 
COCOONS BEATEREEES 
et lh petting ee tt TT et Cee Nee 
SEUSEESSEEESGD  2<2UGGHL-5NGEEE. (0’/20EH (0 GUGEUSGRESEESESUEGELSSENINIZEGEEE, UF mt | 









STATIC LONGITUDINAL STABILITY DERIVATIVE ,. 


z 
a 
| 
g 
| 
ef ae 
a a 
e a SHez 
eaag oh ie aj Pid | 
aa g il GEE 
Ena a | aan 
aad gi £ aaa 
eG a @ gag 
-38 -39 - 8 $ 19 18 29 30 38 48 30 39 «0 es 
| ANGLE OF "ATTACK. ALPHA. DEGREES 
Cara SET SYMOS COMF IGURATION CE SCRIFPT ION @ETA ELEVTR ATLAON CANARD REFERENCE ([NFORMATION 
(@3629a} Q 4a96-MSEFC ARit9et-3 MODEL waezci2v2 6.009 0.000 0.6000 9.000 SREF ~-s32?r a@.ts. 
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ANGLE OF ATTACK. ALPHA. DEGREES 
OaTa SET SYMBOL CONFIGURATION BESCRIPT ION BETA ELEvTR ATLRON Canard REFERENCE INFORMATION 
(€3ea294) ® Ma96 -MSFC aARi198!1-3 MODEL waB2ci2ve2 6.0006 0@.005 6,Ga6 q.960a Sarr 4.9327 SQ.IN. 
CESesiM) M496 -MSFC aRii1986!1-3 MODEL waB2ci2ve2 0.0005 Go.9000 6.000 -40.000 LAFF 1.8980 IN. 
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ANGLE OF ATTACK. ALPHA. DEGREES 


Oara SET SYMBOL COMF IGURATION DESCRIPTION BETA ELEvrTr ATLRON CANARD REFERENCE ([NFORMAT ION 
(C3sz9a) w M4o6-MSFC AR11961-3 MODEL weB2C12ve 0.000 90,9006 6.0909 0.005 SsREF 4.3327 $2.1". 
£ESe30") 496 -MSFC aRits6er-3 MIOEL w4G2ci12v2 0.900 6,000 0.000 -49.0900 LREF 1.8960 IN, 
(Z3e32K } © 4496 -NSFC AR1I1981-3 MCOEL w4B2ci2vz 6,000 9.006 0.005 -60.000 REF 3.7266 tM. 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYMESL CONFIGURATION DESCRIPTION BETA QLEvTR ATLRON CANARD REFERENCE INFORMATION 
CES82ea) Ma96-MSFC AR11981-3 MODEL waB2ci2v2 0.000 6.000 0,000 6.000 SREF 4.0327 SQ.1m. 
CESe3i%) M496-MSFC ARL198T-3S MODEL waB2ci2ve2 0.005 0.000 6.000 -46.000 LREF 1.8960 tm, 
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YR? 0.0000 TH, 
zuRP 0.60690 TN, 


ScAaLe 6.90025 
Mach 1.963 


PAGE 697 
















a 















STATIC LONGITUDINAL STABILITY DERIVATIVE » OCLM/OCN 


-4s -10 - o 8 10 48 20 
DATA SET SYMECL CONFIGURATION DESCRIPTION 
(£3exsa) y Maga-NS?C aARi19e1t-3 MeOEL waeEecizve 
CESS) m496-MOre AR119@1-3 MOOEL was2ci2v2 
ces3e3z%a> 6 omaae-mErC ARLI9OT-3 MOOEL waezci2v2 
MACH 3.480 


TITT 
“wh Jja~ 


= 
© me se ‘ 


BETA 
@.000 
u.G00 
6.000 


eLevrr 
Q.9000 
6.9000 
0.0096 


ATLRON 
0.009 
0.000 
9.000 


PH et 


CANARD 
0.900 
-49 .90006 
-60 ..699 















REFERENCE INFORMATION 


SREF 
LREF 
BREF 
xRRP 
YuRP 
zMRe 
SCALE 


4.9327 
1.469890 
3.7290 
2.4000 
6,09005 
9.qa000 
0.90025 


PAGE 


$Q.1%. 
tn. 
tM. 
rm. 
th. 
tM. 


698 


STATIC LONGITUDINAL STABILITY DERIVATIVE « DCLM/OCN 


LONGITUDINAL STABILITY - EFFECT OF CANARDS 





csabs soana betas cats suse aseuanetstaseteratatated eanat resse cies paces 
See ant eter an cca tat tate aca ate 
SEES Ht 


2 eenae 
E ccc RNS ERRgDESEBE cn SSA SUREGCSEEE SESE SRSEE SEES EERE REESES 
28 SSGnu abies SERSUASSHRGSSSRERURSREROS SROSR BREE SERS BORRSSEEED 
Nena DEEEEEEOSA GEASS EOSSERSCSACERSSGERERGSSRESERES EOGREEOEOS BSERGGRSER 
EEE 

BUST ERAECRREEACRDAITEOS PORN es Oa MAO AMONE SSSR BREED 
ce PCT ELL eee Dee ee ae 
ee SHAKE 000A TRREREREER GR SESCREEREESCR SERRE SRE SEGRERS ERB ER ESSN SEESE 
aeena 


- stat sevaseveFesesusseTe4sHsHstasassGsess/eesGqesueneEeSueKecueAaenene 


pe 





SReRaEeE SERUELEE TT ES AR MSRM RECEP ECR RATE ROMER CATER RS ee SP. RBeee 
bla PEEP EOD ELLER CLEC ULCER th bth EG EL EEE CELE CCE ee 
CH RaNee PSCRT RELA E SSR ERTEERE Py Apne RHERESH 








CCP Pn eT ee ey a loo ig 
errr ELC enh CLL Gee CECE ELT LC ee 
SESRR SHEDS A OELCRL CLARE AENEAN ERTS DRAEO NRO KCNER LER OAR MAR RE RARER RAEN Bee Se See 
BEES Se ON MEREREERSAA SEEMED STAAL LADO Re ARNE PRES RSE RARE A Ree BRaeERRE 
ADEE EC CCE CEL CLEC ee LULU PEEP DE EE CELE MERCER ERARRSERRS 
tt 
Bone Pee en bor eee ae aner EERE EEE EE Tit 


SEERaE ZEs SEELLCLUL LOLOL CCLLLULLCL CC aes ery eer ERESs a8 
SHRSH SURE AEROS CRRESRRROSSRERRRR ORES RRR ERRER SOROS RSE RESE RES RAR REEESESESESESEEEe 
CTO tt 
TTTITT TL ELECT BESERSREEREEEEESe 
HERRESREESIRERLASECEASERE Bierce ee REL) ee ee eee eee i 
CLEEE PRESSES SSRRRACEREREA ESET TTTTT TLL LLL LEE LETT a 
EEOEARERARE SEREREEEEE TTTTI TTT Ltt tT 
tt TTT TTT 
CECE OCC tt B 
SEE EH a OSES SEH COMMER N ORE SHE SCH AG MERA BAGO ARERR AER RA ARASH Ne BAR ABR AS GESeR 
BESERSERREOCEDE SOMBRERO E A CERAM EReee eS ee TT TTT TTT TT 
SRETARLERNANREAES TTT LITT TTTTLIi Ti 
| COeCCCCe CC 
“13 -10 - 8 0 3 16 is 20 23 30 35 40 43 $0 $8 60 es 
ANGLE OF ATTACK. ALPHA. OEGREES 
DATA SET SYMESL CONF EGURATION DESCRIPTION SETA EZLEVTR ATLIRON CaNaRD REFERENCE INFORMATION 
CE38294) 0 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.0006 0.006 0.000 0.000 SsREF 4.8327 BQ.1N. 
(ESS) mag6-MSFC aRii9@t-3 mOOEL wes2ci2v2 0.090 9.000 0,000 -4060.000 LRtr 1.93080 TR, 
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DATA SET SYMESDL CONFIGURATION DESCRIPTION BETA ELEvTR ATLRON CANARD REFERENCE INFORMATION 


(E3a29a) R Ma 96-MSFC ARii9st-3 MODEL waB2c12v2 0.000 0.099 0.000 0.000 srer 4.932? $Q.1N. 
(E3S3iM> MA96-MSFC ARIT198.-3 MODEL WwaB2ci2v2 0.000 6.000 0.9095 -40.000 Larer 2.8960 IN. 
(E346326n) © M496-MSFC aRtigar-3 MODEL wasB2ci2v2 6.000 6.000 0.000 -@¢0.000 AEF 3.7200 tN, 
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OATA SET SYMBOL «= CONFI CURATION DESCRIPTION BETA ELEVTR ATLRON CANARD REFERENCE [NFORMATION 
(C3sezsa) R mae -MaFC ARI19eT-3 “ZOEL wae2zci2vz2 9.000 0.0900 q,000 0.000 S$REF 4.9327 $2.0%, 
(Ese3im) Ma9e-MSFC AR11981-3 MODEL waB2ci2v2 0.900 6,990 0.9090 ~-40,000 LREF t,.@94890 tN. 
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YMRP 96.9009 tw. 
_ ZMRP 6.90900 tM. 
Mach 1.187 SCALE a.002$ 
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OaTa SET S$TMESL CONFIGURATION DESCRIPTION BETA ELEVTR - AITLRON CANARD REFERENCE INFORMATION 
(€38294) ® M496-MSFC ARit9s1-3 MOO EL weB2ci2ve2 6.000 6.000 0.9000 0.000 snhEFr 4.9327 BQ.IN. 
(E3e31m> M496-MSFC AR11981-3 MODEL Wae2ci2v2 0.000 6.000 0.000 -40.000 LREF 2.8980 1. 
(E3e32K>) QO Me96-MSFC AR11981-3 MODEL waBZ2ci2v2 0.000 0.000 0.000 -6€0.000 4@ReEF 3.7200 IN. 
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ZMRP Q.99060 tM. 
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PAGE 704 


( 



























(meee 


PITCHING MOMENT COEFFICIENT. CLM 


“0.4 


-6.8 
-1.3 -1.0 -0.5 0.0 





1.0 1.3 2.0 bd 


NORMAL FORCE COEFFICIENT. CN 


DaTa SET SYmMESL CONF IGURATICN DESCRIPTION @ETa GLEvTR AILRON 3 CaNaRD REFERENCE INFORMATION 

(£30294) w CaTa NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,009 0,000 0.000 gsrer 4.9327 BQ.IN. 

C€O3a31m) mMage-MSFC 4R1198(-3 MIDE L wWab2ciz2ve2 6.000 0.000 9.905 -40.066 LREF 1.8980 IA. 

(E3e32K7> OC mage-msrc AR11981-3 MOOEL Wabecizv2 6.600 6.000 0.000 -60.000 rer 3.7200 tm, 
RARP ®.4000 rN, 
Yerp 8.0000 TN, 
ZMARe 0.0000 th, 

SCALE 0.0025 


macnn 4.859 


PAGE 705 


LONGITUDINAL STABILITY - EFFECT OF CANARDS 
° eae 


i 
THE 
THEE 


Saami 
+8 Nee da aes a 
a ol fe Bm Baas ee aides see= 
ttt tt teeter 
ttt ae 
pr tT ttt tT ee any 1.88: —SHtee ht 
ee teeter oe 
a A ee ot 
Se ee eenee 40er assesses see eeeseese 
oe 
Ne ee eee ey (AGS sceee sed ee ee eeee soe 
SR AEE eee 
4.0 See eens AE eee 
: Nae cak axe a Gi Ot Os 5 i 8 Gs Os 5 0 ON OO Gs ww wm an 
SET gE 


a 
a 


t 
1 
‘ 


i 
oy 
LE 


Hil 
il 
Hil 


iit 
HE 
Hil 


& 
5 
ef 
s 
a 
i 
i 
a 
z 
H 
fe 
E 
a 
z 
7 
i 
E 
i 
a 
a 
E 
i 
5 
E 
- 
i 
a 
F 
i 
i 
a 
Ae 


2 a 
mee dscseeseees eueneseeets ssasseeeeee tl oose sauaeees 


LIFT COEFFICIENT. CL 
: 
i 
& 
a 
i 
6 
i 
8 
i 
a 
E 
a 
E 
E 


4.4 4.6 4.8 2.9 2.8 


FOREBGOY ORAG COEFFICIENT. COF 


Bata SET SYMBOL COM LEURATION OCESCRIPTION @gTa ELEvTR AILRON CANARD 
¢€3e20a) Q 406 -MSFC aR11901-3 SODEL wee2ctave @.000 6.000 0.900 0.090 
1@Sesi M496 -MSFC AR114901-3 *OOEL wee2ciave 9.000 6,900 6.000 -<0.9000 
cesesand GC sse-Marc ARii9et-3 MOOEL wasaeciave 6.000 9,000 4.000 -609,.000 


Mace a.399 


2.4 


REFERENCE tNhFORMATION 


4.9327 $a.t™. 


LONGITUDINAL STABILITY - EFFECT OF CANARDS 

















faa ae 
ee) SE EEE 
Oe a to teeth pedeh oe te) bs eke) 
oe ato = t+ 
He eo oo seo at ee 
RT eae er ee ot 
: SRR SES Ree OR 
8 Oe ee oo ee a 
















iff 
Ht 
a 

- | 

8 

8 

El 
aan 
Gas 
. 

a 

ce 

# 

| 

& 

a 

cs 

& 

I 

& 


HH 
el 
ey 
8 
a 
a 
8 
| 
# 
a 
a 
ei 
i 


i 
fh 
a 
F 
i 
| 
iE: 
F 
F 
E 
i 
" 
i 
| 
i 
i 














Ct 


LIFT COEFFICIENT, 











o.8 
0.8 
Q.4 
0.2 
9.9 4 
| | 
. || | 
~o. mm 2S a ee Be BE SS ae | { a ae 
ez S008 BSS0 SS88 SSSe eee eee eee 
|| | el ee a se Bee Ra Rs eee Re aoe 
ae Sateen ae pete Sr eo 
a a are a Eee t+ 
REE EEE 
|} 2s OS Gl ee SOU G88 SS S80 SSeS eee ese eee 
wi EEE eee tH 9 
-0.8 [| @ SS S828 8 SESE Se Se eee 
oa a ee eee RE Ses se ee eee eee 
Bae ae cece ett 
BE EE EEE aS Be ae ae 
-o.8 ost Eto tote t+ 
See ot 
tt eect tt 
3 OB Oa OS OS eH ee a 
t. 2.4 4.8 1.6 2.6 2.2 @.4 2.¢ ®@.6 3.0 





FOREBODY DRAG COEFFICIENT. CDF 
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FOREBODY ORAG COEFFICIENT. COF 
OaTA SET SYMESL CONFIGURATION DESCRIPTION OtTa CLEvrTR = ATLRON CANARD REFERENCE INFORMATION 
{€3s2z94) i.) MaS6-MSFC AR11961-3 ROOEL WEB2CiI2V2 6.000 0.000 6.900 0.000 sate 4.9327 SQ.tN, 
(ESadsim> MASG-MEF EC AR11981-3 MOOEL wW4B2C12v2 6.600 0.000 9.600 -eD.0500 LREF 1.0980 IN, 
CE3a32K ) © mMa96-MSFC AR11961-3 MIOEL. W4B2ci2ve 6.900 0.000 0.000 -80.600 sree 3.7200 TN. 
XMR® 2.4006 TA, 
YRRP @.00005 tN, 
ZMRP 6.0000 IN, 
acaLe 6.0023 
Mace 1.963 
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{Ese SLs? maSe~-MSFC ahi1eet-3 | 4 weeeci2ve 9.000 6.0096 6.000 -49,.9000 LReF 4.8980 tm. 
tE@39esan} Oo m4 B6-M SFC arni196el-3 poet wee2ci2ve ; 0.0006 @.000 9.9000 -4€0.0006 erer 3.7299 t™. 
XMAP 2.490600 (M, 
YMRO a,a00a t%. 
ZMRP a,6009 I”. 
* 2 
nace 3.490 scale o.90023 
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aaeg TTTITILLI LILLE LLL Lt PET 
-49 -10 - § | 10 a9 20 23 36 38 40 
ANGLE OF ATTACK. ALPHA. DEGREES 
sve. Macw PARAMETRIC VALUES REFERENCE (NFORMATION 
4.939 eagta 0.000 CANARO - 660,000 gRkCr 4.62253 30.1%. 
LREr 1.33690 tm. 
SREF 4.3009 tM. 
xXMAP 2.4009 tm, 
yMaP a.a0a6 tm. 
7MAaRP @.a096 ts, 
Bata wWIST. COOE e€ Scace 9.008% 
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STATIC LONGITUDINAL STABILITY DERIVATIVE , DCLM/DCN 






As 10 - 8 Ps 5 10 18 20 Py) 30 a8 40 as so $s 60 o:3 
ANGLE OF ATTACK. ALPHA, OEGREES 

SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
4.959 BETA 0.000 CANARD + 60,000 gRer 4.6225 Be.1h. 

Leer 4.9360 TN, 

erer 4.3000 th, 

tL La @.4000 TN. 

YRRP 0.0000 Is, 

zMAP @,.0000 IN, 


OaTa MIST. CODE eE SCaLe @.G025 
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NORMAL FORCE CCEFFICIENT. CN 
eyMecu 40 NACH PARAMETALC VALUES REFERENCE [NFORMATION 
4.099 eara 0.000 CANARD ~ 60.000 SREer a.0283 s0.tN. 
LRer 1.3360 in. 
eREr 4.3000 I". 
xuR® z.49090 t. 
yMARe 0.90000 t™ 
; zZMaARP a,93009 th. 
OaTaA WEST. COOE 8 *€ SSAte a /99%? 
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COEFFICIENT. COF 
SYMESL = Macy PARAMETRIC VALUES REFERENCE TrORNAT 1 On 
@ 4.939 BETA ©.090 caNaRO - 60.000 grer a eane a en. 
LRer 4.8360 IN. 
ORtr 4.3000 tm, 
xMRP 2.40690 Im. 
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SCALE 2.0 
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aw TT TT IT{ITLiILTi tt iy tt TTT TIT ITT ITT Titty PUT CE ete ea 
PTTTTTITLITLLL LL LLL LLL LL a Pe ree doe esd 
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2 a. 8 TTTTETT TTT LEE Iti tii i yt os eee eease 
Ww TTT TITtie. TTTITTILLLLLILITL ITT Tri ERE ESSER SEER SSES 
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ry ue PTTTTITiItCiitil:ltsi tiie i TYTi {Titi iii li | “4 geee 
uJ : etter iit titi tte tt ert 
o PT TT TT Tig PT CPE TT GT TTT TTT Tie gi | Eee Sees 
| SHIT LiL tL LLL LL em 
ad seueuEgaaLr PT FETT ITT rTTTiTLIititit |) pe GEERT HERERO ER 
rs) Ke PTTTTTTIittt tl its iitit ti eT a BEES. eee eh] 
x “FETT TLIEtt Lf GEeaesESaa Pitt BER ERESEESReR eee 
Tee tTrititliititii rite yi 
Lu 8 PFET TYE tit sues Ese 
5 TTTTTITI Titi ttt to SESESE SEDER ERRRE Eee 
a. es TTT Titty Pp re 
rr : TTTTITITILE LLL LLL 
= TT f+ TLITITlLicti i ttt 
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6.8 
a 
ag 
-0.8 4 
ahaa 
gee 
HH 
-41.8 TTT 
hae 
asa 
ees 
gas 
“t-8.5 <0 =O 8 ry s 416 a3 20 a6 * 38 20 
ANGLE GF ATTACK. ALPHA. DEGREES 
sywecu Mace: PARAMETRIC VALUES REFERENCE INFORMATION 
O 1.000 BETA 0.000 O€L 9.000 SRCF 7.7003 $2. 
ocr 9.000 CLevrTe 6.000 sab pe a 
ATLROM 9.000 canaRno 8 - 40.000 vane 2.4000 si 
YMAP Qa.¢g9509 tw. 
ZuRe a.90909 te, 
acale 0.0025 
Bata MIST. COOE nek 
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NORMAL FORCE COEFFICIENT. CN 
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Saas & A SERS ReeeRs 
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a-..p ELLILII TTT eT eT TTT 7 7 
a5 ~40 - 38 o 8 19 is 20 23 30 3s 40 45 80 ss eo es 
ANGLE OF ATTACK. ALPHA. DEGREES 
SYMESL maACH PARAMETRIC VALUES REFERENCE tNrORMATION 
3.480 BETA ©,000 OEL 0.000 QRer y.7005 SQ.1N, 
OER o,000 CLeviTr 8.000 Laer 3.1700 th. 
AILRON 0.050 CANARO - 40.005 wane miata Leip 
THR @.9000 IN, 
ZMRP @.00090 IN. 
BCALE 8.0025 


OaTa MIST. CODE MeE 
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—— ; , c 7 A At dire seuga 
-4% = - 
ANGLE OF ATTACK. ALPHA. CEGREES 
Sv"eOL 80s ACN PARAMETRIC VALUES REFERENCE INFORMATION 
O 1.968 ecta 9.000 o€t 6,000 ance prraas s9.1N. 
OER 6.9000 CLEvTe 0.000 shoe a 27ce ie 
41LR2On 9.900 canard - 49.000 xeRP 2.<«000 UM, 
me Sisess Im 
CaTa wIST. COOE net acer cece. 
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ANGLE OF ATTACK. ALPHA. DEGREES 

SYMBOL | MACH PARAMETRIC VALUES REFERENCE IHrORMATION 
3.480 eeta 0.000 DEL 0.000 seer ?.7005 SQ.1N. 

DER 0.000 ELEVTR 0.000 Laer 8.1700 IN. 

ATLAON 9.000 CANARD - 49.009 Sal elena er 

yuRe 6.0000 IN. 

ZuRe G.0000 tw. 

SCALE 0.00es 


Gata wIST. CODE Mok 
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Ee eee ooo ee 
PT Tyiyiitii PET LITT LL ry iitl eecgnane rtti Pt 
oa PrTTTTrererirer FC ttl Phi oe ee a ae 
. Tr rTTTtTifTifT itt an ae RIMS Re Cees SeeeS 
PTTTITLTTIIFItitlti tt eTTTririrtrtst tts tt tl Perry et ee ee 
reer tte t titi ttt tis rr Seems EeRIee Cease aseaee 
eT? tf. rTTTiyiftrliitcil. rPyTTTTiitii | Serrtrritt Tt oie ee Te 
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ttt ttt = auca AGRE e Sawa B 
STITITIILi Tt ttt a i So OO a a 
--3 PTTTTIITLEI Iti titi I Po rl ee fob a ee Le 
ttt trtttttti titi rit ttt iti tir tr a wo 
TrTTTTITiTiiitri titi titty Ti a 
Pttrrrti titty qusguenaacecen I 
we Gr qugasusece = 
Py ee | r a 10 18 20 a3 30 3s 
ANGLE OF ATTACK. ALPHA. OEGREES 
mace PARAMETRIC VALUES REFERENCE [INFORMATION 
1.948 ecra 0.000 oe. o,006 SREF 7.7903 aa.t™. 
or 0.000 9 @LEVTR 0,000 LREF 3.1700 rN. 
atvacn @.000 CANARD - 40.000 parr ac nean 
YMRP 2.000 Te 
ZMRP a.0009 Tm, 
scale 0.0023 


oara mist. CcooEg mek 
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SERRE REEERRESSSESSSSSSERR Eee a 
PTT TT tt tO COT ot oot tt a 
eee “10 -3 ° s 10 is 20 2s 80 33 40 as 80 8 eo es 
ANGLE OF ATTACK. ALPHA. DEGREES 
Mach PARAMETRIC VALUES REFERENCE INFORMATION 
3.4690 8 8©eETA 0.000 DEL 8.000 srer ?.PO0S B0.1N. 
DER 0.009 ELEVTR 0.009 ence a acen ny 
ATLRON 0.000 CANARD - 40.000 XHRP 2.4000 IN. 
yHRe 6.0000 tM. 
ZuURP @.0000 th. 
SCALe 0.0025 
DATA HIST. COOE = MBE 
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ANGLE GF ATTACK. ALPHA. DEGREES 


area, Mac PARAMETRIC VALUES REFERENCE 
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SCALE 
Bata HIST. COOE us€ 
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ANGLE OF ATTACK. ALPHA. DEGREES 


PARAMETRIC Values 


3.485 BE Ts 0.0090 OL 0,009 
BER 0.9000 ELEVTR o.000 
ATLRON 6.009 CANARD - 40.006 
OaTA HIST. COOE Mee 


M4SS-MS=C AR11981-3 MODEL 


WSB2C12V1 


SREr r.7oas SQ.IN. 
Laer 3.1700 tN, 
eaecr 4.3820 tM, 
xuRP ®,.4005 tN. 
YRRP 0.0000 rH, 
SCALE 8.00es5 
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36 qeneteen EGER Saiaases SSaraaral anaaal a eeawey ae Danesanat E2GE TENGE SREDTRASSS EDA 
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-_ 200 20 e S e  eeee Py. ty awn ae Comme nomena awe 
. mera Sha ae ae aa ame ee 8 oar al or caranen maeeees Eesaee Sarees 
See ee ee eee eee eer e casa seses sroseeress Sees Secon seas see 
an Sg Be seaaeneaeen Saeaen e —- De ee ee ae oe Soa S2SNs SNES Cee ae 
mv wTtr?tsititistst ttt See OSE eS Seger sere eeuesesee ee oe Sarat SR Sa ts SON Sees 
aguas eaeees eeeee eeu ee = ame ee a as anacanenen as Sapanas CneRasanes Hanae 
28 PT aan ae CS a a St auem aaneas ee Gene RECN SOs Se Se 
rTTitestt eee aacasaaeene te oo te 
z@ PTT ft Ft am aseauacgausaa nT?) tT tl Pe a lege Sceas See SeTse sees 
Perr 1 ts} i sy [yo ag neaseusecseees essesseetsloaes 2250 See ne Sewers OSS Sees + 
20 FT eaguueseseeaenrearaasausesce Ty Tt iit_. 4 Yr ttt! Te ay Evera GGEDET NaN SFGUUDGNGE SUGGS Gen Coen aDemes 
ween Sununaaeseeea See eee Cesk sso Sees senes Sees eee eee sec sseses sae 
SHB Geass eee seanuaaegeuc euaes PT Tits ft fj pangs ee pb pt 
PT TT TPrTtrtti¢t¢gtu it rtTTrrstrttt tel lf rT |} ausns seses senee See 
as ee ee ae a —rTrrrTt+Tystttttl ttl RSA cae was Sew eee SE 
2 Sau ae Seer eaeeesaeeesesaneese an ry | |_| Seas CU aD ST GEE CERDURGE SS DEERE oeeEDaE 
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“38 -18 - 8 e $ 3G 18 20 so ss aa 
ANGLE OF ATTACK. ALPHA. DEGREES 
arene. wach PARAMETRIC VALUES REFERENCE INFORMATION 
O 1.048 ears 0,000 S€l .000 sacr 7.7003 3.1m. 
ocr 0.9000 ELEvrTR 0,000 Bree pt a 
AlLRON @.000 camaRmD 8 6- 40.000 pia a caae Hee 
yuRP 9.9000 TN. 
TuRP 6.0909 1%. 
sca_e 0.9023 
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SYME SL Mach PARAMETRIC VALUES REFERENCE INFORMATION 


oe) 3.489 BETA 0.009 DEL 0.000 sREF P.r008 Sa.tn. 
DER 9,009 ELEvtIR G.000 aaee Pare TN, 
eo 2 TN. 
ATLRON 0.090 CANARD - 40.000 SNAP ease cet 
YuRP 9.0905 TN, 


zTMRe 9.0095 tr. 
OaATA HIST. CODE ME Scale Q.0025 
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Data SET srmEes. CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON REFERENCE INFORMATION 
(E3@1141 w OaTA NOT AVATLABLE FOR ALL CONDITIONS 9.000 -30.000 Q.6u0 sReEer 4.0225 8o.1N. 
(E3ar9—) mage-MSFC AR11981-3 MOOEL WEB2V2 @.000 -48.000 -38s.o000 Leer 1.3360 IN, 
‘F3en9x) MA96-MSFC aRi1961-3 MOOEL WEE2V2 6.6000 0.000 6.6000 erer 4.30900 tw. 
CE3SSi2n) MADG-MSFC ARI1961-3 MOO EL WEEP2V2 60.000 xmeRP 2.4000 tn, 
(E3e5aa5 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.0909 $.000 $.090 YAP 0.0005 ~=stn. 


ALL CONDITIONS 0.000 13.000 413.000 zmRP 50,0509 tN. 
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ANGLE OF ATTACK. ALPHA» DEGREES 
Cata SEY ST™OOW COMF TEURATION CESCRIPT ION OETA €Levrer ATLRON REFERENCE (NFORNATI ON 
c@seriad Bata MOT AVAILABLE FOR ALL COND TL TIONS 6.000 -36.000 0.9090 SREF 4.6223 32,1. 
¢@3e190) Data MOT AVATLABLE FOR ALL CONG tT TIONS 6.000 -13.006 -13.909 LReFr 1.$369 IM. 
(7 39909n) OaTa NOT aAvVatLaABte FOR ALL CONG tT TIONS 6.009 @.90900 6.9000 BREF 4,3099 tN. 
(VISLIKR) DaTA MOY AVATLASLE FOR ALL CONS I TIONS 0,000 xMRP 2.495906 1”, 
(@39994a) M49E-MEFC aRiiser-3 MeOEL weave 6.9096 3,900 3,600 YeRP 9.0090 IM. 
iP S3eaarnu) Oo DATA NOT AVAILAGLE FOR ALL CONDITIONS a.006 114,009 13.0990 MRP 9.9009 tm. 
scale 0.9323 
Mach G.30f 
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DaTa SET $rMeoL CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON REFERence INFORMATION 
CO3aii4a) Ow M496 -MSF< 4R119a 1-3 MOOEL WEBZ2v2 0.000 -30.c00 9.000 SREF 4.6225 SO.IN. 
(P3IerGM) OaTA NOT AVATLABLE FOR aLe CONDITIONS @.000 -13.000 “13.600 LRer 1.3360 Im, 
iF 3aongr ) OATA MOT AVAILAGLE FOR ALL CONDITIONS 0.000 6.009 0.905 @aEr 4.3005 thm, 
(€3e12%) DaTa NOT AVAILABLE FOR 4LL CONDITIONS 6.600 2MRP 2.4aD05 rm. 
(E3a nga) DATA NOT AVAILABLE POR aLL COND IT TIONS @.000 $.9060 3.000 yuR®e 9.00509 tm, 


(FP 3agr7x) Ly OaTA WOT AVATLAELE FOR aLy CONOI TIONS 0.005 £$.006 23.000 ZMRP @.0000 tN, 


MATH D.a9gs scale 6.0025 
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OCata SET SYMOHA COMP TEURATION OESCRIP TION OcTa ELEvtTR ALLRON REFERENCE thPORMATION 
(@serwtad 4 G8 - "SFC aRiisel-3 wOOEL wee2va 6.9000 -30.000 0.900 SAEF 4.8223 ga.Um. 
(f3e10"> m40e -NSFC ARL190T-3 erOgu w6e2v2 0.000 -49.000 -t$.900 LREF 4.9369 tM. 
¢# 39092) M496 -MEFC armii991t-3 MOOEL weerve @.000 9,000 6.900 erer 4.99599 th. 
(@3S0RR) me9e-mare ani198t-3 ecOet wee2ve 6.9000 XMRP 2,4006 ts. 
1€3906a) a96-MSFC AR1190-3 670 EL wEB2V2 0,009 $,000 $.900 YRRe 9.0920 t™. 
cve3aorn>» [\ 40e-"ErC AR219Ot-3 = =MOOEL wee2tve 9.000 39.000 15.000 ZMRP 6.0099 IN, 
scale 6.0023 
mac 21.199 
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PAGE 798 


FOREBODY AXIAL FORCE COEFFICIENT, CAF 


a 


CONTROL EFFECTIVENESS 
















sisbs sens sansssectssnsessatas szezssaeetzses fetes 


i 
Hit 
Hl 
if 
i 
ci 





SSSSS8 Shee Bees ees 
SEH eee eee 

. a - 
REE EEE OOO eee oe eee 
TTT oh eee P< he 4 





48 


gag 
a 
@ 
a 
@ 
a 
i] 
a 
8 
a 
a 
a 
s 
@ 
fe] 
] 
@ 
s 
# 
# 
8 
@ 
a 
@ 
2 
el 
8 
@ 
BH 
a 
& 
@ 
co 
a 
a 
8 
® 
eB 
@ 
a 
@ 
8 
_§ 
ug 
4 
: 






i 
4 
: 
i 
; 
: 
5 
B 
: 
s,. 
i? 
i 








~.4i8 












Sane 
-.26 
7 EEE EEE EEE SRESaRe 
EEE EEE EEE EEE EE EEE EEE EEE Het 
PEER EEE EEE EEE EEE EEE EEE 
SEES EEE EEE EEE 
BEER EE EEE EEE EEE EEE EEE EEE EE EEE EEE EEE Ba 





















~,40 
-15 235 3s 40 46 so 8 
ANGLE OF ATTACK. ALPHA, DEGREES 
Data SET srmeny CONFIGURATION DESCRIPTION OETA ELevre ATLRON REFERENCE tNFORMATION 
CE3eiia) w DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -309.005 8.000 Sarr 4.6223 Sa.rN, 
(E3ay0OMm) MaQe-MSFE 4R11901-9 MODEL WEB2V2 8.000 -1$,.000 -18.005 LRer 3.8369 TN. 
iF sang x ; Ma96-MSFC AR1198 1-3 MODEL WEE2v2 0.000 @.000 0.000 ener 4.36095 tm. 
(E3Sar2n 5 “496 -MSFC ARLIS9e1-3 MSD EL wS82v2 0.900 xmRe 2.4000 tw, 
(Edereas DATA NOT AVAILABLE For ALL CONDITIONS Q.900 §$.000 $,0900 YMR® 0.06000 th, 
CPseore) LY  OATA MOT AVATLACLE POR aLL CONDITIONS 6.000 19.000 18.900 HRP 0.0090 tn. 
SCcaLe 0.00285 


oa CM 4.959 
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Seen ed eeeeaseeect(: unre ~*:~set Se TtTiiiritriircitciii st tT yey me el Lee dele ee LL 
TT Titritifptrtrttitlttiwie es -rTTTiIrritiiircctisys tt TT ryTItCtici iT gt) 
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——rTTTyffrtittetetstititiit tt rr] rTTTTiLtirtitiiti st ti tt 
2SSG8 SHOE SEE eaeeaadeeases ~) rTty+iftirtresftitsfttliti tit Se ee ae as 
-COrTTrTireieteFLF LILI thi nT ty | s TTTTTTTITIT TT Tt titi tt et tt PT ll 
eT"TsrTrrririrlrlisciszitit tl rT Tf a rTTTTYTLi_ILeILiet tis tT TT pad 2 ee ee Pk 4 
erT-rTbyTtirrtritriritiititLtiiTit ft. ses a rfTTTTITiIITL tr tt a 
eT titi | gaa seueeensses TT | mi rTTTitrtitii tl eT ry tT tt 
PTTTIItitirict | san r rrTTTTTTifrrritirtitttt tt TT Beara & 
G8 eTrTriyrtirtirity | ana a rrr trririritri rir; ttt tt er apna 
eT Tririrtititiltti | gus a TTTTITLIILILittrt rt ttt TT TE ea as a ca 
rTTTTiTrpisi sii tl mT a Soe eee eet 
rmrTTTICisciit(cfre Sma = -TTTiIittriici III Tir sencasgesssegre 
-.08 Swesesegaegcsagcancgs S Sau a -rrr-rypitritrpeaeatLt tori lt titi) seanenaaaeeasesuer a 
“" 288 “316 - $ e | 10 as 20 23 30 35 a0 ry 30 38 66 ry | 
ANGLE GF ATTACK. ALPHA. OEGREES | 
Gata S2T SYMOH COMFIGURATION DESCRIPTION ecTa ELEVTR AtLRoOn REFERENCE INFORMATION 
«@setiar OaTa MOY AVATLAGLE FOR ALL CONDITIONS 0.000 -369.0G0 0.000 Sner 4.6229 S2.tM. 
{@3erce> Data MOT AVAILABLE FOR ALL CONDT TIONS 6.000 -t9.000 -13.000 LAer 1.3360 Th, 
cw 3eoon) Gata MOY AVAILABLE FOR ALL COND ft TIONS 0.500 6,006 0.4009 eRrer 4.3969 1%. 
<@3seran) Data MOF AVATLABLE FOR ALL COMO EL TIONS a.600 xARP 2.40290 tm, 
(@36e9e4) wage -MErc aARL1961-3 eCOEL wea2ve a.9a00 $.006 $.900 YMRS 4.39998 t™™., 
(7 3e0PN? DATA WOT AVAILABLE FOR ALL CONOT TIONS 0.000 18.000 143.009 zMAP 0.909900 IM. 
Scale 0.0925 
wach o.39F 
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(@3a114a) o Mage-MSFC ARLI9aT-3 ROE L WEB? v2 0.000 -30.905 0.900 SRer 4.8225 Sa.ra, 
(€3ei9gs} DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -18.900 -18.005 LRer 1.3369 tN. 
(F3a99x} DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.000 9.000 @OREr 4.30090 tN. 
C€3ai2>) DATA WOT AVAILABLE FOR all CONDITIONS 0.6000 NMARP 2.460095 TN. 
(€3eowa: CatTa NOT AVAILABLE FOR ALL CONDITIONS 9.0090 3.9095 2.099 Yene 0.0909 1k, 
tesso7x> LY Oata NOT AVAILABLE POR ALL CONDITIONS 6.090 18.000 15.009 zMAP 0.0055 tw, 
SCALE 0.0925 
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c@petwad mae OG - MSF C AR12961%-3 wSOEL was2ve 6.0090 -30.9000 0.9009 SREF 4.4223 $a.0hM. 
(@2s10%) mase-"arC¢ a@ii19e1-3 wet wEG2ve 0,000 -13.000 -13.000 LRer 1.9360 tM, 
¢#3900RR > 496 -MSFC ARL1905-93 MROEL wee2v2 06.905 4.96600 9,900 BAEF 4.3090 im. 
€€3G025) 2406 -"SFC aR119$@6(-3 7) ae we B2vV2 a.906 xMPP 2.409929 tN. 
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«R3B10) M496 -MSFPC aRi196I-3 MODEL wWEB2YVZ -30.0090 0.000 -13.090 SRreFr 4.6225 $2.1. 
CRSO12N) M4AS6-MSFE ARLIS960-3 wCOEL wé62v2 0.0900 a.9000 0.909 LREF 1.5360 tN. 
cR3e084) OaTaA NOT AVAILABLE FOR ALL CONDITIONS 19.0906 6,000 §.000 BRer 4.3906 IM, 
Cn3earTM) 3 4496 -NSFC aWi11981-3 ODE L WEG2V2 39.0090 6,399 13.900 xMRP 2.4900 tN. 
(N3OO7K >) m496-NSFC AAL19481-3 MIOEL Ww6G2V2 390.000 6.909 43.900 yun e -0.0900 tm, 
ZMAP Q.a390 IM. 
eheis 1.200 SCALE Q.0023 
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CaTa SET SYMESL CONFIGURATION DESCRIPTION DEL OER ATLRON REFERENCE INFORMATION 
(K38190%) 2 M496-MSFC aRi1981-3 MOOEL WEB2v2 -30.000 0.900 -:8.000 SREF 44,6225 SQ.IN, 
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ANGLE OF ATTACK. ALPHA. DEGREES 
OaTaA SEY SY*BOLU COM IGURATION DESCRIPTION BEL BER ATLRON REFERENCE (NFORMATION 
(K3810%>) R m496-MSFC aR11961-3 MOOEL wEB2v¥2 -30 .0060 6,000 -13.0506 SREF 4,862234 $a... 
«n3eLaa) 496 -NSFC AR119861-3 weOEL wOB2Y¥2 0.000 6.0096 6,005 LREF 1.336€5 IN. 
¢R3O908A) OCaTaA NOT AVAILABLE FOR ALL CONDITIONS 10,9000 6.000 §,o09 BREF a.3050 tm. 
{KR 380TH) a Data NOT AVAILABLE FOR aLL CONOT TIONS 30.000 99,0900 13.909 xMRe 2.4909 tN. 
(K3e@GPR ) M406 -MSFC aRi1i9a1t-3 MOOEL wee2zv2 396.900 0,009 13,009 YMRP o.a0090 nN. 
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mach 3.30060 scale 0.90025 
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ANGLE OF ATTACK. ALPHA. DEGREES 
CaTa SET SYMBOL CONFIGURATION DESCRIPTION DEL OER ATLRON REFERENCE INFORMATION 
CKR3B19M) Ce MaS8-MSFC ARLI9SI-3 MODEL wSe2vV2 -30.000 0.000 -15,9005 SREF 4.6225 SQ.1N, 
CH3B12R > M496 -MSFC AR11981-3 MODEL WEE2V2 0.000 @.060 0,000 LaEF 1,3365 TM. 
{K36958a) CATA NOT AVATLABLE FOR ALL CONDITIONS 10.009 0,005 §,.009 BREF 4.3000 IN. 
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sae 6.969 scare 0.0025 
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ANGLE OF ATTACKe ALPHA. DEGREES 
CATA SET SYMOS%L 8 «0 COAFI CURATION OESCRIPTION DEL OER ATLRON REFERENCE (NFORMATION 
CR3e195">) 2 Mage-mSFC ARL1941-3 MODEL WSE2V2 -30.000 0.000 -15,.099 SREF 4.6223 SQ.tN. 
CRBVOACAA dD mage-mSFC ARL1981-3 woOEl wee2ve 0,806 9.909 a.,90090 LREF 1.3566 tN. 
(n390¢4) Gata NUT AVATLABLE FOR ALL CONOITIGNS 10.000 0,000 §,.090 BREF 4.3090 LN. 
¢n3s0r—"} m49G-MSFC 4A1198E-3 MOOEL wet2v2 30.006 6.000 13.9009 xMRe 2,49090 IN. 
¢29O07a > M4S6-MSFC AR1L19951-3 eOEL wes2v2 36.000 0.9006 14.000 YMRe 9.0099 tN. 
z7MRe 46,qa0090 ™. 
SCALE 6.0023 
mach 1.299 ; 
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ANGLE OF ATTACK, ALPHA. DEGREES 
DATs SET SYMBOL CONFIGURATION OCESCALPTION Of. DER ATLAON REFERENCE [NFORMATION 
CRS@10M) o) 4496-NSFC ARI198t-3 MMOOEL weB2v2 -30.000 6.000 -15.000 SREF 4.0225 $2.1. 
CRSOLRR? M4OO-NSFC aR11981~-3 MOE L weB2v2 0.000 0.000 0.000 LREF 1.35305 tM. 
(n36094) 8 OATA NOT AVAILABLE FOR ALL CONOT TIONS 10.000 0.099 $,099 Breer #.3950 t™. 
Cu3ORTM) m496-M3FC AR1194I1-3 MOOEL weB2v2 30.900 0.999 13.990 xMAP 2,49590 IN. 
(R3ST7K) mage -MSFC AALI9S8E-3 MOOEL wES2V2 30,009 6.000 13.900 YeRP 9.099% IM, 
ZRF Qo.0096 UM. 
SCALE 9.0023 
MACH 4.290 
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ST TET TTT ETT TT Tt i fii tr tT rn Bg esp a Saag Pt Tt ty 
BRE EE 
Petia tT TP a OO tooo HHH 
eo EEE EET LLP LELeLiELt EEL SERRE RESEE SARRE ERR REREE EROS eee 
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LeU ET eT TTT TTT i hae She 
5 -10 -$ fa) | 10 as 20 25 30 35 40 as so 39 eo 63 
ANGLE OF ATTACK. ALPHA. DEGREES 
SYMBOL CONFIGURATION DESCRIPTION DEL DER ATLRON REFERENCE INFORMATION 

o MaG6-MSFC AR11981-3 MODEL WEB2V2 -30.000 6.000 -15.300 SREF 4.6225 SQ.1N. 
M496-MSFC AR11961-3 MODEL WEE2V2 9.090 0.000 0.005 LREF 1.3369 IN, 

8 M496-MSFC 4R11981-3 MODEL WEB2v2 16.0900 0.090 §.0900 BREF 4.3000 IN. 
Ma96-MSFC AR1L1198T-3 MODEL WEB Z2vV2 36.000 6.0090 13.509 RMR 22,4096 In, 
M496-MSFC ARLI198T1-3 MODEL w6B2v2 30.000 6.909 18.090 YMRe 6.0000 IN, 

zMRe 0.06000 tN, 
SCALE 0.0025 
Macy 1.869 
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ANGLE OF ATTACK. ALPHA. DEGREES 
OATA SET SYNE CONFIGURATION CESCRIPTION DEL OER ATLAON REFERENCE TNFORMATION 
CR38100) 4496 -MOFC aAR1198r-3 MODEL waG2v2 -30,900 9.900 -13.000 SREF 4.6223 SQ.tmM. 
CR3STRK) M496-MSFC AR11901-3 MOO EL wea2v2 0.000 0.900 0.000 LREF 1.8360 tN. 
cassaea) OaTa NOT AVAILABLE FOR ALL CONDITIONS 10,000 6.000 $.090 BREF 4.3099 tN. 
cassore) =| DATA NOT AVAILABLE FOR ALL CONDITIONS 30.006 6.090 123.9090 1MRP 2.49990 IN, 
CH3EOPK) M496 -NOFC aR119@1-3 MOOEL wee2v2 30.000 6.000 13.090 MRP 90,0500 rm. 
Z7MRP 0.0000 In. 
SCALE 9.0025 
mac 3.300 
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ANGLE OF ATTACK, ALPHA. DEGREES 
Oava SET SYMBOL CONF IGURATION DESCRIPTION OEL DER ATLRON REFERENCE INFORMATION 
(R3810") Q M496 -MSFC ARi1981-3 MOOEL Wwee2v2 -30.090 0.000 -2§.9000 saer 4.6225 SQ.1N. 
CK3SAT2n > M496-MSFC ARitgar-3 MODEL w6E2V2 9.000 0.000 0.0500 Late 1.8380 IN, 
CK3aD84) DATA NOT AVAILABLE FOR ALL CONDITIONS 10.0650 0.000 §,.0905 REF 4.3900 TN. 
CK3EOPM) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 390.050 6.090 15.000 xMAP 2.4900 tN. 
iRSASPK) DATA NOY AVAILABLE FOR ALL CONDETIONS 30.090 8.0090 18.099 yurp 9.09090 tN, 


r4 oid 9.0009 tN, 
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MACH 4.960 
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ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SY*OOL” CONF TGURATION DESCRIPTION Og. OfR ATLRON REFERENCE INFORMATION 
¢K307260") M496-NSFC aAR11961-3 MOCEL wea2va -30,006 0.000 -135.000 $REF 4.6225 $Q.tM™, 
(R3e22K) Ma Oe -NOFC ARI:9at-3 BOOEL wee2zva @.905 0.0096 6.000 LREF 1.33690 tm, 
(n3e0e4a) DATA NOY AVAILAGLE FOR ALL CONOI TIONS 10.000 9.90900 $.0990 BREF 4.3699 1s. 
cKsearhy) M496 -MSFC aAR11941-3 eOOEL weezv2 396,000 6.909 13,9090 xMRe 2,4990 TM. 
CR3AorK 496 -NOFC aRiigat-3 MOOEL wes2v2 30.9900 a.909 13,009 YMRP a.o0q90 tN. 
ZMRP 96.9008 th, 
a Qa.0025 
Mach 1.200 aneer : 
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ANGLE OF ATTACK. ALPHA, DEGREES 
Oata SET SYMBOL CONFIGURATION DESCRIPTION CEL OER ATLRON REFERENCE INFORMATION 
{R3810M) R M496 -MSFC AR11981-3 MODEL WEB2V2 =30,000 0.000 -15.t060 SREF 4.6225 SQ.tN, 
(K3aLr2") MA9G-MSFC AR119861-3 MODEL WEE2V2 Q@.000 0.000 a.000 LRer 1.8365 IN. 
(R38984} M496-MSFC ARii9e1-3 HOOEL weB2v2 16,000 o@.000 $,000 BREF 4.3000 IN, 
(K3997M) 8 M496-MSFC A4ARitigssr-3 MOOEL w6B2vVe2 39.000 G.0005 18,000 XuRP 2.4000 IN, 
CKSS97K) M296-MSFC AR11981-3 MOOEL WEE2V2 30.000 0.000 t$.9000 YMARP 0.0000 IN, 
2mRP 9.0000 TN, 
SCALE 0.00258 
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ANGLE OF ATTACK. ALPHA. DEGREES 
Cata SET SY*BOL CONFIGURATION OESCRIPTION OfL O€R ATLRON REFERENCE INFORMATION. 
¢agze10) Ma S@-HSFC AR2196T-3 MOOEL wee2ve -36 .905 6.000 -13.500 SREF 4.6223 SQ.1N. 
CRISLAK) mage-MSFC AR11981-3 MODEL wee2v2 6.006 6.9000 6,000 LREF 1.9340 TN, 
casecqea? I Gath NOT AVAILABLE FOR all CONOIT TIONS 40,000 6.000 § 0090 SrReF 4.3000 tN. 
cnx 3ea7M) OaTa NOT AVAILABLE FOR ALL COND T TIONS 39.909 6.000 43.009 xMAP 2.4909 IN. 
CRIOBPK > 4496 -MSFC aRiiset-3 MOOEL wWEB2V2 30,000 o0.ca00 13.9900 YMRP o.99090 tN. 
ZMRP 0.90099 tk, 
SCALE 0.0028 
MACH 3.36006 
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OCaTA SET SYMBOL CONFIGURATION DESCRIPTION DEL OER ATLRON REFERENCE INFORMATION 

(K3819m) - M496-MSFC ARL1981-3 MODEL WwEBZV2 -30.000 0.900 -15.000 srer 4.6225 SQ.1N. 

(K3812K ) MAa96-MSFC AR119a1-3 MODEL WEE2v2 9.000 60.905 0.060 LREF 1.33660 IN. 

(K3SDS4) OATA NOT AVAILABLE FOR ALL CONDITIONS 16.009 0.000 8.000 OREF 4.3090 tN, 

CRSSO7M} 8 OATA NOT AVATLABLE FOR ALL CONDITIONS 30.000 0.000 15.000 KMRP 2.4000 th, 

CHRIS) DATA NOT AVAILABLE FOR ALL CONDITIONS 30.006 0.009 13.000 YmReP 0.0000 IN, 
zZMRP 6.0099 InN, 
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ANGLE GF ATTACKe ALPHA, DEGREES 
DATA SEY srMBeoL CONFIGURATION DESCRIPTION OEL OER ATLRON REFERENCE (NFORMATION 
(K3S810M) M496-MSFC AR211981-3 MOE L WBEE2ZY¥2 -30.009 0.000 -183.900 SREF 4.8225 SQ.tN, 
«K3G12K M496-MSFC ARII981-3 MOOEL WEB2v2 9.000 0.000 0.000 LREF 1.3360 IN, 
CR3B%984) a M496-MSFC AR1198;-3 MODEL WEE2V2 16.009 Q.000 $.6506 BREF 4.30b0 TN. 
CK38O7™ ) M496-MSFC 4AR119917-3 MODEL WEE 2V2 30.009 0.099 213.099 xMRP 2.4000 Ia, 
{K3BO7K) Ma96-MSFC AR11981-3 MODEL WSE2V2 30.000 6.000 13.000 YMRP 0.00900 TN, 
zene 6.0000 ™N, 
MACH 1.960 SCALE 0.0025 
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TT TTT ETT TTT TITTLE LLLLEL Lit aeSe 
CUSSSSRRRUCE RAGES RES CRSURCCRSSRO ERR RCSRERGREDRSESUREREGOSEEESREEETS BREZRARASSSS 
er TTTTTITILL_ LULL LLLLLLLEEL TTP a et TT TTT TT ELT TTT Tt a i 
ve4as -10 -$ a 9 490 43 20 23 36 3s 40 4s so $3 eo e3 
ANGLE OF ATTACKe ALPHA. OEGREES 
DATA SET SYMBOL CONFIGURATION CESCRIPTION CEL CER ATLRON REFERENCE LNFORMATION 
(K3e10">) Meo6 -MSFC AM1196T-3 MOOEL wee2ve2 -30,099 @.009 -15,000 SREF 4.6223 SQ.M. 
(Re 3O1RK) ma 96 -MSFC ARL19e1-3 MODEL wea2zve 0.099 0.000 0,000 LREF 1.5360 UN. 
1m3e064) Data NOT AVAILABLE FOR ALL CONOITIONS 10,009 6.0950 3.900 BREF 4.3999 tN. 
CK 3SODPM > =| Data NOT AVAILABLE FOR ALL CONOLETIONS 30,0995 0.000 13,999 xMAP 2.4990 th. 
(RISIPK) ~age-“SFC aRi11961-3 MODEL wee2Zv2 30.090 0.990 15.909 YMRP 6.9990 IM. 
ZMRe 0.09090 tM. 
wade ere SCALE 0.0923 
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ANGLE OF ATTACK. ALPHA. DEGREES 
SYMBOL CONFIGURATION OCESCRIPTION CEL OER AILRON REFERENCE INFORMATION 
a M4a96-MSFC ARi2981-3 MOOEL wWEE2V2 -30.9000 0.000 -25,n09 SREF 4.6225 SQ.IN, 
M496-MSFC AR1LI9aT-3 MODEL wWES2V2 0.c00 0.000 0.009 Laer 1.8360 IW. 
CATA NOT AVAILABLE FOR ALL CONDITIONS 106.000 0.000 $.000 QREF 4.3000 tN. 
8 DATA NOT AVAILABLE FOR ALL CONDITIONS 30.000 0.000 %:8.,990 xMRP 2.4000 tN, 
DATA NOT AVAILACLE FOR ALL CONDITIONS 30.000 0.000 48.9099 YMRe 0.0999 IN. 
2MRF 0.00990 tN, 
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MACH 4.969 
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ANGLE OF ATTACK. ALPHA. DEGREES 


GaTa SET SYMBOL COM TGURATICON DESCRIPTION CEL DEA - ATLROM REFERENCE (NFORMATION 


ca3010) M496 -HSFC AR11981-3 MODEL WEB2V2 -390 .900 6.000 -13.,60006 srRer 4.6225 SQO.tN, 
CRSS12K) M496 -43FC AR11961-3 Lm) a WEBZV2 9.000 0.000 6.900 LRErF 1.33660 tH, 
cR380GA)} CATA NOT AVAILABLE FOR ALL CONOI TIONS 10.000 9.000 §.090 BREF 4.3099 tN, 
CK3O97%>) M496 -MSFC AH11961-S3 MeDEL wee2v2 36.909 0.999 13.999 xMre® 2.4990 tM. 
Ca3907K) 4496 -NSFC AALISOSI-3 MODEL w6E2vV2 30.006 9.906 13.900 YMRe 9,90099 IN, 
ZMRP 9.9959 [m. 
SCALE 9.0023 
WACH 1.2006 
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- ee 


ANGLE OF ATTACK. 


CONFIGURATION OESCRIPTION 
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AR11981-3 
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REFERENCE INFORMATION 


SREF 
Laer 
@REF 
xMAP 
YMAP 
ZMRe 
SCALE 


4.6225 
1.3369 
4.39000 
2.4009 
6.09900 
@.90000 
o.00235 
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ANGLE OF ATTACK. ALPHA. DEGREES 






OaATA SET SYNOD CONF 1GURAT TON GESCRIPTION OGL CER ATLAON REFERENCE (INFORMATION 
(nSO1OM) M496 -HNSFC aRi1961-3 MOOEL wee2v2 -36,000 o.00q -15.90090 srer 4.6223 SO.IN, 
(RSOL2K) m4a96-MSFC aARhi19e!-3 MOCEL wea2v2 9.90096 90.000 9.909 LREF 1.33690 tm, 
tK3eCcea) OaTaA NOT AVAILABLE FOR aLlL CONOE TIONS 19,006 9.900 $,006 Qner 4.3090 IN. 
CK SaGTM) DATA NOT AVATLABLE FOR ALL CONDITIONS 36,9906 0.9099 13.0006 x4Re 2,409090 Kh. 
CRSSOPHR) M496-MEFC aRiig$er-S MODEL wE82Vv2 30.900 a.900 13.900 Yue a,o0009 tw. 
ZMAP 9.0099 1. 
SCA 0.0925 
mach 3,300 Le 
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-.03 
Saaaunn 
SeECeeehesoee EaGR SaRRESe 
SeRGEERSRT ESE SeES SEGRSGREEE 
Spe ee ee ee CREEK ee 
"eas 13 20 es 36 us a0 a3 50 93 60 65 
ANGLE OF ATTACK. ALPHA, DEGREES | 
DaTa SET SYMBOL CONFIGURATION DESCRIPTION DEL DER ATLRON REFERENCE INFORMATION 
(R3819m) 2 M496-MSEC AR11961-3 MIOEL wSB2vV2 -30.000 0.000 -38.590 sRer 4.6223 SQ.1N. 
CK3B12K 3 MaG6-MSFC AR11981-3 MODEL WEE2V2 @.000 0.000 0.000 LREF 1.8360 IN, 
(R3O984) CATA MOT AVAILABLE FOR ALL CONDITIONS 20.000 0.000 $.000 @REF @.3050 tN. 
(K3890TM > a DATA NOT AVAILABLE FOR ALL CONDITIONS 30.000 0.90900 %3.000 XM P 2.4090 tN. 
{K3SOPK 5 DATA NOT AVAILABLE FOR ALL CONDITIONS 36.000 0.000 15.005 YMR® 9.0509 rN, 
zune 0.0900 IN, 
BCALE 0.0025 


MACH 4,969 
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) I i oe ttt OL ee 
=a — = a ee CADRE OSEAN NG AGE ORD OES RS OND WE A! AI CE 
= ge: oe ae = J a) Gay GS OR nS ND RT HU 
-2 a zB 4 6 rs a a2 
: ANGLE OF ATTACKe ALPHA- DEGREES . 
sywecu 80 MAC PARAMETRIC VALUES REFERENCE LNPORMATION 
O 2.960 GTA 0.000 Of€L - 30,000 ' ger 4.0228 SQ.1IN. 
orer - 30.000 AtlLRron 0.000 Late 3580 th. 
XR 2.4000 tw. 
YRS 0.0000 IN. 
ZuRP 6.090990 th. 
OaTA MEST. CODE viec acare a20ee? 
M496-MSFC AR11981-3 MODEL w6E82V2 C(K3B11A) 21 SEP 72 PAGE 878 


we a ot ae a oe 


SE A 2 Nl a Yo g WES Gy 
2 


INCREMENTAL PITCHING MOMENT COEFFICIENT , DCLM 








ANGLE OF ATTACK, ALPHA. DEGREES 


SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 
'@) 1.969 BETA 0.099 DEL - 30,000 Seer 4.6225 en 

OER - 30.009 ATLRON 0.000 Laer 2.8360 tN, 

BREF 4,3006 IN. 

xXMRP 2.4000 IN, 

YMRP 0.0000 IN, 

ZMK 0.90000 IN, 

DATA MEST. CODE viec SCALE 0.0025 


M4S0-MSFC AR11981-3 MODEL WEB2V2 CK3811A) O06 SEP 72 PAGE 879 


INCREMENTAL AXIAL FORCE COEFFICIENT . OCA 


s¥™*eOL 



















-OF 












-08 = 
Fa Fs) 
oe | = a oe 
oi se ah ie | oa a ae 
Tt |] | [ [ t [ [| ca RS Maa: a Ne A ss 
a Potted ie tek ee os ap ne I a se Ses Wea ool a 

ee ae a ee OR CO Oe eam, GR A ST oh fo ok aS [ep cdot eek hd 
. 28 a ee it Sel bo de te te old oe ee 
rt YT tf Ty]ttrfptefyefytftyriftfoweme€bseeET Ty th hdTlhdtlhll hl rhlal a oe el ee ee Pe nad 
TTT TTT T_T. 1 ) | hme L?TLTtLCe#rT Tre reese rr ry dT rT rT LdTcrPhrTT rT Pd lt 
Tool tel et eee LL pee oe ee ot 
pee) SAE CS a EG el Sa Se Ree eee eee: ee eee ee dee fe ea de eR a 
Zs Pot eo on ae ee ie Pe eo ee oh ee ae ee ed ee 
Tol tt te Lee LL kl Le ee, Lol eee ed rer 
Powe to bpp lp leo pes beak loot es ake ke ae a eee ee ft = ae 
as Sah a a) tT ?thtttffste$§fi$héeteéetse+éeée“Le$#LSesLLeieiisfteeritistcecwALlriTttT TET ee 
reg Cae) A ea Le Cl poe fe ed a he | GSE a | G(R Re RR CCP CS GE CE a 
: Ceo ht te te Eo ho ae er ed et eee Bea ee 
Poe | dee ep oe Pe er be i a See Sh... :: eee eee 
—TFTTrrtertLitUrTLMtLULCOLOELSELLLiLLicrtrrirfrfrrrprrtrritrrt tt ft te 
eT ft 7 | | | {| ¢ | [ [Ty PTT ey Pert tt tet et tt ttt 
og DOLL ree ee a Te Pt tt ee 
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ANGLE GF ATTACK. ALPHA. DEGREES 


Mach PARAMETRIC VALUES REFERENCE INFORMATION 
1.960 CETA 0.000 Ctl - 36.000 srer 4.0225 Sa.t™. 
OER - 30.000 LRON 6.000 LREF 1.3360 tN. 
-t BREF 4.3690 CM, 
xXRRP 2.49695 IM. 
YSRE 6.90359 tw. 
z¥Re 60,9009 tN, 
SCALE 0.0025 
Data HIST. COOE viec 
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«Qo 12 14 16 a8 26 
ANGLE OF ATTACK. ALPHA. DEGREES 
STMBSL HATH PARAMETRIC VALUES REFERENCE INFORMATION 
1.965 BETA 0.096 CEL - 30.090 geek 4.0225 $0. 
‘ ra .o Leer 2.9380 IN, 
DER 30.0900 ATLRON 0.000 paer 4_3000 nts 
XMRP 2.4000 th. 
YHRe G.00500 IN, 
Z7MRP 0.0055 IN, 
SCALE 0.0025 
DATA HIST. CODE ViIec 
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eet 
~.a38 — 
=a = 
es wa 
= = 
ae Sa a 2 4 P Ps 10 12 14 18 18 20 ae 
ANGLE OF ATTACK. ALPHA. OEGREES 
Symes = Mac PARAMETRIC VALUES REFERENCE INFORMATION 
O 1.960 BETA 0.000 O€L - 30.0900 srer 4.6224 Sa.tN. 
oer - 30.000 ALLRON 0.000 aah a cae 
KMRP 2.4000 tN. 
YMAP Qa.9905 ts. 
IMAP 4.9099 tN, 
DATA MIST. COOE  viec sete veeaee 
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ANGLE OF ATTACK. ALPHA. DEGREES 


eae eee PARAMETRIC VALUES REFERENCE INFORMATION 
1.960 BETA 9.000 CEL - 30.0909 SREF “4.6225 ne 

DER - 30,000 ATLRON 9.000 1.3360 IN. 

44,3096 tM, 

2.4009 IM. 

YMARP 0.0009 ™™. 

ZMRP 06.0059 ty, 

OaTa MIST. CODE vVIec SCALE 6.0025 
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— Ie GN BE 
SPT tLe LelLeeeee LLL LeeLLeLLCreeLeereeLloccrereereecreLl eet 
~ 40,5 20 aa Pv ae 40 30 se ry se 38 €0 re es 
ANGLE OF ATTACK. ALPHA. OEGREES 
eyYmect. 89 wach PARAMETRIC VALUES REFERENCE TNFORMATION 
4.000 8©= ota 0.000 CANARD - €0.000 SACP 4.0225 80.1N. 
ae Ga 7X ener sc30gg IN. 
YuRP 9.900600 th, 
ZMRP 6.99099 thw, 
CATA HIST. COOE = vee aa ager? 
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ANGLE OF ATTACK. ALPHA, DEGREES 


SYMBOL = MACH PARAMETRIC VALUES 
OQ 4.965 SETA 0.009 CANARD ~- 60.009 pret ens 
SREr 4.6223 $a.1N 


OEL 0.000 OER 0.000 
: Laer 1.5369 
ATLRON 0.005 ORtr 4.3000 ie 
XMRP 2.4095 tN, 
YMRP 0.0009 th, 
ZMRP 0.0005 IN. 
0 


DATA HIST. CODE viec aca.e oo2s 
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Pap ei ef Pec ia po lees ae Ge ee a ee a ame 
<The LLL LL Lill Lt ioe Ce ee 
SS eo ec) eee ar or es ee 
See tee Lee. LL tet i ae ee ere a) Se aa ee 
3 ry7yTrririiritttt errirrrrpy tite a ae ee as GS 
= Lee LLL LLL CLL oe ee 
Py oot A lee de i ela Pred ace ed ee 
——Tt tt Ger LC LLL ee er Rae eaee 
rT TTT tretT prt cetlerereeeiryr rr a dy TTryyffy fry yt ft ae a oe 
ery Ti@asftTritittrti yt tl a ot le ole Le oe Po ek ee Ee ie ake 
Stoo eo olor ie Ce ed ee ee a ae ae 
Sor ti i hol oe le eee Scag ae Me Be a ae 
Sat tL Pe el Lic ee or eee eos +4 Pel 
Poo he bee et —rrTt+tfrtettrrererey fT rv TW Th TT on a i ee 
a FrTrLLlUILeLCULLLLLLLLe..ltt 7 fo er Pt ed ed ed 
St oct teeter bl eee ee Papo ke ceeds bp oe ee oy A eae 
vy tity | aT tor Ly el ot seeeeeeas rt TS 
et oe et ee ee ee saaaee | 
oo CLT rr rrr ree pt TT aTstdrthhlsiltst[T Tl iT i{[ {TT Sew = SS ee 
" 38 40 42 a4 a6 as 30 se 34 38 rT 60 e2 e4 
ANGLE GF ATTACK. ALPHA. DEGREES 
svruent MACH PARAMETRIC VALUES REFERENCE INFORMATION 
O 4.960 SETA a.000 CANARD - €6,000 SREF 4.6225 $O.0N, 
LREF 1.33460 IN. 
OeL 6.9000 O€cR 06,000 eRer 4.3000 rhe, 
ATLROM 0.000 1MARP 2.49009 UM, 
TMAP 6.909000 CM. 
ZMREP 6.99059 tM, 
GaTaA HIST. COOE vtec SCALE Bane 
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38 40 42 a4 46 48 $90 s2 94 3¢ TF | 60 62 ee 
ANGLE OF ATTACK+ ALPHA. DEGREES 

STMETL MATH PARAMETRIC VALUES REFERENCE INFORMATION 
O 4.960 BETA 0.090 CANARD ~~ 60.000 SRer 4.8225 SQ.IN, 

CEL bE Baer 44,3096 IN, 

ATLRON 6.005 MARE 2.4000 tN. 

YMRe 0.0990 Iw. 

ZMRP 9.0995 IN. 

SCALE 0.0025 


DATA HIST, CODE vViaec 
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018 


INCREMENTAL BASE AXIAL FORCE COEFFICIENT 
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crsysyyst?yy»yyypy yyy yy ge Uh oe, ies ae 
eee ee Behe Hota, gk “va 

ewes HU CES ces GEES b tapiecaeee ie 
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BG Aa EE EME Rae ee ee = 
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ae mes eo ee ee Pap opti be t 2 Ge ee ie eee ee 
22 ae A) ee ey ee CY MT en Ee ee Se ee es nen 68 os Oren aren eeesenes 
A SL CL A RN GS GR GE RE GE Ge SD SS ee GS GT a GR ST GC GSS GD Tt = 

ek at ae et le i to cae) aD OS Ss a 
a.  i.  e  ] f  t |  e o P d ason ae oe on aes 
eh a tl ee el er et ee iy aap Es Sar tay aS 
A SR) A eR CA CRS CY ONES GD a SS) a se ce ee = eee 
2 a CE a EG Ge Me rT ik) CN OE EE OA AE: NT NM NN SG EO SE CRE GEUDEE ates 
SS SS A GS SS SS a a Oe oe oe Oe men as ee 
> Oe es as ee a oe es es a =», = | ae aes Ban ling 7 a ee as ee es es ae Se 
ae ee es Pe ee ee a GY... ware = <0 ah. me. aan am ZZ ae AS es ae ae ee es ee 
2 ee es ee < | eee 2 GD a eS a ee ee ee oy. ere =~ eae 
-ltttigtttitttthtththdtldthlLthCULtlUTL eee es oe > aoe Ga AES A Ca RES a aD 
A A OR RS RD NS A ER GG GE ons eS SS Ce Es Sr A GD he, a ED ST GE) aa 
cf ot i? Eh pe) tn oh th Pe i ee he te) ee Poke |) fe Pe per eb ef pot | 
PTT Pol toe et df a lt ne rt ft i le Pot ol a 





2 ee ee ee Sac oem OAR Gs an) en a 2S SR a Ca Es 
CR a A De Ge Be) a ae ee ee ee 
I a ee 2 a ie 2 a] ae Ee Ces es SR es 
el ee Se Es a ed = a RE eR a Ss Ta Se CM FG a ee 
ea SE REN A A ae GG ee ee es es Gd Ee Ee i Be SE ey ee OE Se ee 
Sk SS ES a 2 ee a sO Se ee ee ee St Ee Ga Be ae 
Se a ee ee a ne a 
2 Ee ee Es 2 ee ss a SS ee (ee es Se oS Gl Ses ae me ae ae Oe a a 
SS GR AR SS a 2 ES Os 
Ta a 5 Ee a Ge A ee ee p+ ++ 
ts ae ee eS ee ee ee ee ee 
a ee oe a ee 
Go ee ee | 
ae eS Se es ee a ee ae CS GS es ee ee 
a a es he a ee ee ee 
Ee ee ee ee a et ee aa 
a ae oe eS ee eS a et 
oo ppt tT pt tt a tt tt tai 
eee a ee ee a ee a 
Es OE Ge Es ee ee ee 2 ee —t ttf ff Pt tt ttf tt 
0 eS eee eee eae eee +f ttf 
bee A ee i ee Se ee ee See t—p}—+-— al ae 
2D OE GS Es ee ee es Bd es es ee ee ++ + —b + 
a GEG a GS Ge a a er 
A ER) SR AS es LS ee a ee a es BE ee 2 
i a a te et SARE CR Rs ae) SE) ER ES SS EC Sed ee Ge 
—+-fpepe py pp pe ttt yp ee ttt te PP fp ptt tb Coo Seay Ee 
a TT rd tL ptf f+ + t+ Pt 
CAL AER RE EES) ES ED RR GY RRR I ES Se ae ae sma ae a De RS nae ee 
oe Os Ge eS ae ae ae Se eh ee es ee Gs ee eee eS Seas 
aia Cae aE: SS as Ta Gee ee ee a es 0 ss + 
te ee ee a ee a 
—j— pt tt tt tt tft tt + + tC} + + tt Ce 
SS GS RS SS SD Se se es ee ee ee ee ee ee ee en ee ee 2s as Gs 
3e 46 48 44 46 a8 $90 32 34 36 $6 60 62 S4 


M496-MSFC 


ANGLE OF ATTACK. ALPHA. OEGREES 


PARAMETRIC VALUES REFERENCE INFORMATION 
SETa Q.9000 CaNaagod - 60,000 SREF €225 $2.1N. 


LREF $3690 TM, 
OEL 0.000 OER 9,000 BREF 3000 In. 
ATLRON a.qe0 MRP 4000 TN. 
YMRP 00090 IM. 
ZMRP 9009 UM. 

SCALE 0925 


ooOaoNes4& 


DATA MEST. COOE Viec 
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SYMEZL 


M495-MSFC 


ANGLE OF ATTACK. ALPHA, 


MACH PARAMETRIC VALUES 
4.9605 BETA 0.0909 CANARD - @€0,.090 
DEL 0.005 OER 0.000 
ATLRON o.000 
DATA HIST. CODE viec 


AR11981-3 MODEL W6EB2C12V2 


C(K3821K) 


REFERENCE INFORMATION 


SREF 4.6225 $a. 
LREF %+.3930€0 IN, 
BREF 4.30906 IN, 
RHR 2.4000 tN. 
YNMRe 0.0000 tN. 
ZuRP 0.0599 IN. 
SCALE 0.06025 
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CN 


NORMAL FORCE COEFFICIENT. 


- 8 8 2 4 e es 10 ig 14 is 


| 

Se eee eee eee eee see HK — |: er te 

aE OS es Bae 0 ae eS: — oan 

jitter rT Lert Tt 
ee ee es See eee 
SS0SeseeSnE80S——¢ ¢o>> > een eee eee 
5 ee a as ee eee ee 
ce Ee = att tt tt fd 
cad nnn eee ee ee eee ee 
eg ee a ee Pe 
ae ee ee 


SERRERSRERARRRRRRRA 
BERRERERREEREREEED 


| 
es 
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ee 
= 
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ea 
ie 
ed 
ieee 
pot 


BERERRERRRRRRRRRAL SA 
EEE EHNA 


ANGLE OF REAAEISS ALPHA. DEGREES 


OaTa SET SYMBOL CONFIGURATION OESCRIPTION SETA ELEVTR ATLRON CanaRD 


C@yesr Fad 
(S3G374) 
(B3eagea) 
CO3e2ea} 


m4Se~-MSFC AR119481-3 MOOEL WEB2CiL2Zvz 0,900 a,006 0,000 0.995 SEE THE ASSOC TATED Gata 
M49G-MSEFC AR11901-3 MOEL WEHE2CI2V2 Qa.000 qg,.900 0.009 9.999 OSOOCUMENT FOR REFERENCE 
M496 -MSFC AR1196[-3 MOOEL weB2cr2vi 9.006 6.900 0,990 0.9090 CmaPracrTEnrstrres 
M49G-MSFC AR1L1i98T-3 MOOEL WwaB2ci2v2 0.000 9,000 0.000 6.900 


mach 0.398 
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2.8 
z 
t) 
= 
| 
za 2.0 
Li) 
— 
C) 
= 
Lin 
Le 4.5 
tu 
© 
> 
O 
1.9 
ed 
© 
Wa 
J 
< 0.5 
> ee 
ed 
© 
Zz 
9.0 
-o.3 
me oe =e 
Sie ea ee ee ole ea 
: ee eo oe pe 
BEE EEE EEE EEE EEE SE 
te | ft Ty ty 
a Cs Wes CAD RH a yO cs cS De a a Bi 
Sac eS ES) CA CS UN Ha aS a a SD 
“~- 2 a 2 4a 6 e 12 14 16 as 20 zz 
ANGLE OF ATTACK. ALPHA, DEGREES 
DATA SET SYMBOL CONF ICURATION DESCRIPTIGN BETA CLEVTR ATLRON CANARD 
CES41?a) 2 M496-MSFC ARiisalt-3 MOCEL wee2cizve 0.000 0.009 0.000 0.900 SEC TwE assoctatTeo DATA 
(G3a374) MA96-MSFC 4R11981-3 MOOEL WEHEZ2CiI2V2 0,000 0.9000 6.600 Q@.900 OCOCUMENT FOR REFERENCE 
{E3s2zaays CATA NOT AVATLABLE FOR aLt CONDITIONS 0.000 0.000 0.009 0.900 CHARACTERISTics 
{6398239a) Ma96-MSFC ARII9601-3 MODEL waB2ci2ve 6.000 0.000 0.0600 0.006 
MACH t.197 
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EFFECT OF WING CONFIGURATION - LONGITUDINAL STABILITY 


4.8 





CN 
1 
a 


td 
* 
* 


NORMAL FORCE COEFFICIENT. 


5.3 ae rs |_| 
‘ ane *.-— eer tt te ed ee 
Par = . —er—s 1 |; i] i} tl) d}) | Th hPL th 
ern | Tt tT Tr 
pti type ee 
oe eh eS a a OS Oy Oa OO 
. Tet i ioe ed de ee oe ee ee 
ee mia, Role tel Coe ee 
RB Ree ae ae peep tee ee oll ad pos ee hele 
oe et pe ee ee ee 
gang oe Ge ee ed a Pep be ee ee 
; pe ea a eT i ca ame 
oe ee et ie 
“TTT Tt ttt i a 
TT TPP tect i | | 
Pee Frye yr eT = 
. ee ee eer || 
feo a pe pe i wi 
Poe ee ee Ie = 
rel eA ow oe | & 
sat eo] PrrrrPr yer rr a 
‘= 8 a 2 4 B 6 10 a2 14 18 18 20 e2 
ANGLE GF ATTACKe ALPHA. OEGREES 
OaTa SET SYMBOL COMF IGURATION DESCRIPTION SETA ELEVTR ATLRON CANARD 
(E3817 A?) w m4O6-MSFC AR11961-3 MCOEL wes2zct2ve 0,000 0,000 a.900 0.000 SEE THE ASSOCIATED DATA 
(@30374) ua96-NSFC ARL1961-3 MOOEL WEHEZCL2V2 0,900 0.000 9,000 O.0°*% POCUMENT FOR AEFERENCE 
(@3e26a 1 OATA NOT AVAILABLE FOR ALL CONDITIONS 4.000 90.009 9,999 0.9099 CHARACTERISTICS 
(63e28a) a 4496-MSFC aW11941-3 MOOEL w4B2C12V2 a.00a 0.000 0.Gc00 0.000 
Mach 3.480 
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PITCHING MOMENT COEFFICIENT, CLM 

















ean ie Sa Aa 3 
Poses ness cane nneeez ones ss esseee=eeraees 
, FESSER EEE EERE EEE EERE EERE 
BEE REREE REE E EERE EERE ERR eee ee 
ue BEE EEE EEE EERE EEE EEE EE ERE 












Gls 
Nay 
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fi 
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-0o.¢ 
= 
-0.@ 
i 1D iz 14 18 48 20 22 
ANGLE OF ATTACK, ALPHA. DEGREES 
DATA SET SYMEGL CONFIGURATION DESCRIPTION BETA ELEVTR AILAON CANARD 
CE3si74) 2 MAaQ6-MSFC 4R119401-3 MIOEL weEE2C1Ie@v2 0,000 0.0990 9.9000 0.900 SEE THE assoctrarteo DATA 
(639837) M496 -MSFC AR11981-3 MODEL WEHB2Ct2v2 Q.000 6.006 0.000 0.000 DOCUMENT FoR REFERENCE 
CE382ea) MSOG-MSFC AR114981-3 MOOEL wSB2c1i2vi 0.90090 o.6000 0.960 0.000 CHARACTERISTICS 
(6348294) M496-SFC AR11981-3 MODEL WaB2ci2?v2 0.000 0,000 0.000 0.606 
MACH 0.598 
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PITCHING MOMENT COEFFICIENT. CLM 


OaTa 3ET 
¢E3Sei17a>) 
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(G3ezear 
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Oe Oe Se ee ee 5 AS SN A GE Se) Ss ee ata) 
a a ee ed i le a ee Ge ee a ——eey | | ey 
ee ee ee eee Pee RS a 0 ee > oe pt} pp ett 
2S Oe heed i eee | ee eee | cs in ae an MS cl OS CR RT SS SS 
Pee i 2 Be ee es Tf ier, 
| | (| tT pee | | tt Ty PP St Ee = coe ok OE Be ak ee 
mTTtfytitlsii4 tte! le TT ee a a a se 
Tole eee eee re 
ee Say ees A YG ATG eee eee es ae GS Gas Es Se 
Sot ree le a el eet ee ee 
tt Poel Pt el a ee ee ee 
oT Pol ie te el ee er er 
See ee eee i ett 
See tt ae ee 
es a OS SS as a eee 
ee ee ee a a a 
lo a a ae a ee eee eS St HS > 
a a a ae a ft Lt tf 1 tt ol le 
See a ee eee eee eee Sea 
te tot td dd od ee 
2 a 2 4 @ a 10 ig 14 16 18 20 an 
ANGLE GF ATTACK, ALPHA. DEGREES 
SYMQOL «= COMP IGURATION DESCRIPTION BETA ELEVTR ALLAON CANARD 
Q Ma96-MSFC AR11961-3 MOOEL WEBRZC12ZV2 9.000 9.000 0,000 0.000 SEE THE ASSOCIATED Cara 
M496-MSFC ARI19S(-3 = MOOEL WEHEZCIZV2 0.000 0.000 0.000 0.9009 DOCUMENT FOR REFERENCE 
DATA NOT AVAILABLE FOR ALL CONOLTIONS 9.000 o.aco a.000 Q.000 CmMARACTERTSTICS 
a M496-MSFC ARL190T-3 = MOOEL w4e2ci2v2 0.000 9.900 0.000 a.000 


Mach 2.197 
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Oata SET SYMBOL 


{E3e@17a) o 
{G38374) 
(E3a2aa) 
CO3SZ94) 

MACH 


aa eS aD 


a 
Pt 


a 
i ey 
2G ie ee 


> 


ANGLE OF ATTACK, 


CONF TGURATION DESCRIPTION BETA 
M496 -MSFC AR11961-3 MODEL weB2Cci2v2 0.600 
Ma96-MSFC AR11961-3 MODEL WEHBSCi2v2 0.000 
DATA NOT AVAILABLE FOR ALL CONDITIONS Q.000 
M496-MSFC AR11981-3 MOOEL WwaB2ci2zv2 0.000 

3.480 


ALPHA, 





22 
DEGREES 
CLEVTR ATLRON Canard 
0,000 0.605 0.000 SEE THE ASSOCIATED Data 
o.9000 0,000 0.000 OSCUMENT For REFERENCE 
0.9600 0.000 @.000 CHARACTERISTICS 
0.000 0.0900 0.000 
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FOREBODY AXIAL FORCE COEFFICIENT. 


-,.38 


-.40 


- 
Data SET 
{E3e1?a) 
€6303PFA) 
(@30244) 
£630294) 





— oe 
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cates Gnlcnenen anes alas tt pies 
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ANGLE OF ATTACK. ALPHA. OEGREES 
SYMOOL CONF IGURATION DESCAIP TION SETA ELevTr ATLRON CANARD 


Q Ma9e-MSFC AR11961-3 MODEL WEE2ZCi2v2 0.000 6.000 9.000 0.000 SEE THE ASSOCIATED DATA 

Ma96-MSFC AR11961-3 MOOEL WEMB2cir2v2 0.000 6.000 0.000 9.0909 DOCUMENT FOR REFERENCE 
M496-MSFC AR21901-3 MOOEL weazci2vi 6.000 6.000 06.000 0.900 CHARACTERISTICS 

M496 -MSFC ARL1981-3 MODEL WeEZCi2v2 9.000 0.000 6.000 10.900 


MACH 0.396 
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EFFECT QF WING CONFIGURATION - LONGITUDINAL STABILITY 
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FOREBODY AXIAL FORCE COEFFICIENT. 


-.49 


OaTa SET SYMEOL CONF IGURATION DESCRIPTION 
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=o 
2 ] 
= 
re 
oo 
a 
rd 
) 
i] 
Qa 


2 Le] 2 4 . : 44 


ANGLE OF ATTACK. ALPHA, DEGREE 


: BETA ELEVTR ATLRON CaNaRO 
M496-MSFC aAR11981-3 MOOEL WEB2Ci2V2 0,006 6.600 0.000 0.006 SEE THE ASSOCIATED DATA 
R M496 -MSFC ak1i1961-3 MeOEL WEHESCI2ZVe 6.000 6.000 6.9095 6.906 BOCUMNENT FOR REFERENCE 
DaTA NOT AVAILABLE FOR ALL CONDITIONS 6.000 8.000 0.095 Q.00G CHmARACTERISTICS 
. MA96-MSFC ARL1I9ar1-3 MODEL waBbeci2ve 6.000 6.900 a,900 0.000 


Ww 


MACH 1.197 
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FOREBOO0Y AXIAL FORCE COEFFICIENT. 
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ANGLE OF ATTACKs ALPHA, DEGREES 


Bata SET S7BOL CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON CaNaRD 

C23servad w M4S@-MSFC AR11981t-3 OO EL. weezci2v2 6,000 6,000 0.9009 0.9990 SEE THE ASSOCTATEG DATs 
CG3S374) 4496 -NSFC AR11981-3 MSO EL WEHB2ZCIZVZ 0.000 4,900 0.009 0.990 OSCUMENT FOR REFERENCE 
(@39z744) a CATA NOT AVAILABLE FOR ALL CONOTTIONS Q.9000 9.900 9.0049 0.990 CHARACTERISTICS 


(638294) 


m496E-MEFC ARL196I-3 MOOEL waB2ct2vz Q.9000 Qg.0995 0.090 Q.000 


MACH 3.466 
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EFFECT OF WING CONFIGURATION - 
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BASE AXIAL FORCE COEFFICIENT. CAB 


DaTa SET 
(E361 74) 
{C383P4) 
CEBA2Zaa) 
€G38294) 





LONGITUDINAL STABILITY 
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i 22 eee 
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Ces SE GN) AR ED Se GE A Sn ee ee eS GS) Ge GT eS ae Se a ee 
Ce Se RS AR AAT CA RC OA OS Ge Ge OT ee Ga ei ae ee ee 
SS GE es A a a (EG ve a GE Ge on (ay (Ss ee 
ee CRS AR A ey Seas SON GSU GENE REE A CR GG ae) eS Ss Es 
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ee i ee te =i a 
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ee ee od eo | = 
as ES GIP SE OR ey Ee ee A GE eS ee = Ld 
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CK. ALPHA. 


GETA 
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